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INTRODUCTION 



The following information comprises one of seven volumes of 
instructional materials developed around a cluster of Construction 
Industries and Occupations, These instructional materials are pri- 
marily technical in focus but are written to be used in a cluster 
concept program as part of an integrated curriculum. 

The materials are aimed at preparing students with basic 
skills necessary to enter a number of occupations in industries 
within the Construction cluster rather than providing an in-depth 
development of skill in any one occupation. 

Each volume contains approximately one hundred twenty hours 
of instruction (about one month of study) and consists of twenty in 
structional units each having one or more specific lessons. Each 
unit is designed for six hours of instruction (three hours of tech- 
nical laboratory experiences and three hours of related study in 
science^ mathematics > communications and social studies) but may be 
varied at the instructor's discretion. 

The seven volumes or cluster areas in the series are; 

Volume I " Wood Structural Framing 

II - Masonry Work 

III " Plumbing 

IV " Concrete Work 

V " Electrical 

VI " Air Conditioning and Refrigeration 

VII " Heating and Ventilation 
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Students in the Construction cluster should be introduced to 
the technical and integrated content through several methods closely 
related to the industrial structure. Among these are .line production 
and assembly, group projects, experimentation, unit studies and inde- 
pendent study* Team teaching techniques should be employed between 
the academic specialist and the technical specialist and coordinators t 

It is recommended that an orientation program be offered 
students to familiarize them with the cluster areas available so they 
may select one they wish to pursuet The cluster instruction is de- 
signed to integrate with the regular G* E* D* program so students may 
receive an employable level of skill and a general academic back- 
ground simultaneously* 

As students select the technical cluster areas they wish to 
study, they should have the option to move through the G, Et D. con* 
tent at their own speed using programed instructional materials, 
instructional television, computer assisted instruction and other 
individualized learning techniques* Technical and integrated con- 
cepts are introduced each day by the specialists involved t 

After completion of one or more months of work within one 
cluster, a student could elect to study within another cluster pro- 
viding, of course, this transfer is agreeable with the counselors, 
coordinators and instructors involvedt 

Lessons have been identified in the units* In most cases, 
however, there is only one lesson since each unit is limited to one 

C-IV-ii 



day or six hours of instruction. The units offer the instructor the 
essential materials, vis-a-vis the aims, instructional aids, topical 
outline and activities > suggested time sequence, evaluation guide- 
lines, summary and references. The primary and supplemental refer- 
ences are directly related to the topics and are important to the 
instructors- A selected bibliography is attached at the end of each 
volume as recommended additional sources of information. 

Pagination of the units in this volume has been identified 
by cluster (C) > volume (I, II, etcO> unit (1, 2, etc) and page 
(-1, ,2, -3, etc) within each unit. 



C-IV-iii 



ERiC 



TABLE OF CONTENTS 



UNIT PAGE 

1 Uses o£ Concrete and Occupational Information , , C-IV-1.1 

2 Soils, Drainage, and Preparation of Subgrade for 

Concrete Placement C-IV-2.1 

3 Simple Forms for Sidewalks, Footings and Patio 

Slabs C-IV-3.1 

4 Materials Used in Cement- -Types and Manufacture , C-IV-4.1 

5 Cement Types and Concrete Mixes C-IV-S,1 

6 Water for Concrete C-IV-6.1 

7 Air-Entrained Concrete C-IV-7,1 

8 Concrete Working Tools C-IV-8.1 

9 Estimating the Quantity of Concrete Required for 

a Given Job C-IV-9.1 

10 Mixing Concrete C-IV-10.1 

11 Testing Concrete C-IV-11.1 

12 Forraworlc and Forming Concrete C-IV-12.1 

13 Reinforcing Concrete C-IV-13.1 

14 Joints, Joining and Crack Control C-IV-14.1 

15 Handling and Placing Concrete C-IV-15.1 

16 Concrete Finishing C-IV-16.1 

17 Concrete Protection and Curing Techniques .... C-IV-17.1 

18 Stripping Forms from Concrete C-IV-18.1 

19 Special Finishes, Textures and Coloring C-IV-19.1 

20 Machine Applications and Modern Techniques. . . . C-IV-20.1 
Bibliography c-IV-i 

6 

C-IV-v 

ERIC 



INSTRUCTOR'S UNIT PUN 



Unit 

Lesson 

Time 



6 Hours 



1 
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CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT : 



Uses of Concrete and Occupational Information 



AIM; 



To acquaint students with the many contemporary uses of con- 
crete and further, to acquaint students with occupational 
information- * job requirements, responsibilities, pay scales 
and conditions of employment. 



INSTRUCTIONAL AIDS: 

Film - Harrisburg: Modern Talking Picture Service, Inct, 
Jt Lilley § Sons, 2009 N, 3rd Street (16 mm, 
sound, color) : 

Shape of Safety (21 minutes) 

Everything Under the Sun (20 minutes) 

New bimensions in Concrete (28-1/2 minutes) 

Concrete in the Sixties --Report #7 and #8 (20 minutes 

eacTi) 

Film - Cement Makers-'Americans at Work , Ann Arbor, Michigan: 
University of Michigan (14 minutes, 16 mm, sound, color), 

Filmstrip - Cement Finisher > Milwaukee: Ray McCrory, Di- 
rector of Lire Advisement, West Division High Schools 

Slides - Teacher-made slides of uses of concrete and working 
condit ions. 

Worksheets - Teacher-developed worksheets to help students 
list and identify various aspects of vocational preference. 



EQUIPMENT! 

16 imn projector, 3S mm filmstrip projector, 3S nun slide pro- 
jector, screen. 
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PRIMARY REFERENCES: 

1) Akroyd, T. N. W. > Concrete- -Its Properties and Manufacture , 
Elmsford, N. Y.; Pergamon Press, Inc., 1962t 

2) Concrete Technology- -Instructor's Guide , Chicago : Portland 
C ement Association, 33 West Grand Avenue, 196 3 . 

3) Concrete Technology-^Student Manual , Albany, N. Y. ; Delmar 
Publishers, Inc. , 1965. 

4) Proportioning Concrete Mixtures > Bulletin ST-100> Detroit: 
American Concrete Institute* 1962. 



I . INTRODUCTION AND MOTIVATION 

A. Have film. Everything Under the Sun , ready to run when stu- 
dents enter class. 

B. Follow with discussion of other things made from concrete 
and show other selected films, 

C. Have as many pictures of uses of concrete as possible on 
display. 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 


ISSTRUCTIONAL TOPICS 


TECHNICAL CONCEFFS 


SaENCE 


A. Uses of concrete. 


1* To present an overview of 
uses of concrete to increase the 
liveliness of students being 
receptive to occupational in- 
formation* 

a* Paving 
b. Structural uses 
1) Buildings 
Z) Bridges 

3) Piers 

4) Etc. 

c* Farming with concrete 
<1* Concrete and water re* 
sources 

2* Technical aspects--general . 
a* Reinforced concrete 
' b* Prestressed concrete 
c* Tilt-up construction 
<1* Concrete shell roefs 
Oil well cementing 


1* Develop concept of work 
done by technicians and 
engineers in. cement and 
concrete research* 

a* Research and de- 
velopment 

b. Structure design 

c. Testing 

d* Quality control 


B. Employment outlook, 


1. Although there have been 
cutbacks in the construction in- 
dustrvt it appears a steady 
growth will be the pattern in 
the future* 

a. Construction value growth 

could exceed dl billion 

by 197^* 
b* Continued needs of more 

people and technological 

growth 
c. Ecology programs 

2. There is and will be a con- 
tinued need for trained personnel 
in the construction trades* 




C. Types of jobs avail^lo. 


1. General concrete worker. 

a. Employed by small con* 
tractors must have broad 
knowledge and skills 

b* Employed by large Con- 
tractors may not have to 
set forms but must have 
broad knowledge and skills 

2* Specialists * 

a* Laboratory technicians 
b* Placement specialists 

1) Mustv^bfi able to place 
concrete in high 
places 

2) Must be able to place 
materials in unusual 

s ituations 

a) Tunnels 

b) Dants 

c. Finishing specialists 
must be knowledgeable 
about and skilled In all 
types of finishing 
techniques 


1, Levels of understanding 
of science for various 
levels of employment. 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


K Discuss volume of ma- 
terials used, total product 
value, and wages paid. 

a. Use this informatioa 
to introduce 
1) Urge numbers* - 
thousands > 
mill ioas , e tc « 
2} General concept 
of volume- - 
toanage, cubic 
yards, etc. 


1. writing letters. 

a» Have students write 
letters requesting in- 
formation relative to 
total product value, 
tonnage u^ed, etc. 


I. The economic impact of coa* 
Crete on contemporary American 
socie ty. 

* 


\, Building a general 
understanding of sampling; 
methods used to get sta* 
tistical data and couatiag 
methods Uised by census to 
provide information on 
employment needs * 


1. Uesearohing information on 
current ,wimber* c^iployed from 
sour\."es such as: 

s,. Occupational handbook 
b. Statistical abstracts 
c * Ktc . 


L. The U. S. Census Bureau and 
its funct ion. 


I* Discussion of general 
knowledge of mth skills 
needed for various levels 
of employment. 


1. Co^jnunic«uion skills needed 
for various levels of employ* 
ment . 

ft'riting of job specifica- 
tions and definitions (e»g», 
0, Covenwnent Contracts) * 


I. Discussion of growth of 
education requirements as tech* 
nology has advanced* 
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11. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRVCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


Characteristics of persons 
employed by concrete 
industry. 


1. Many people from all walks of 
life are employed^ each with 
dirfc^rent characteristics. How- 
ever, the general concrete worker 
tends to have these character-* 
ist ics< 

a* Reasonable physical 
strength 

b. Reasonable stamina 

c. Likes to work--physically 

d. Likes to work outdoors 

0- Does not worry about some 

dirt Qr dust in his job 
f. Has a high level of re- 
sponsibility 
1) Once concrete is 
placed^ i t must be 
vatchud and worked 
Z) Workers cannot leave 
concrete in need of 
finishing for most 
personal reasons 




Pay scales. 


K Discuss pi>y scnles for various 
area? of the United States and 
also for variou^ii levels of eni' 
ployment , 

2* Union involvement. 

11 





O C-IV-1,6 

ERIC 



TO BE DEVELOPED 



MATH 


COmVNICATIONS 


SOCIAL SWDIES 




1. Research job definitions for 
entployocs in concrete worl:. 
a. (ifritten presentations 
b* Oral presentat iotts 


I. Writing employment con- 
tracts. 




i. Interview concrete or cenent 
workers from various levels of 
employment , 






3t Job listings In newspapers 
and journals. 




1. Development of an under- 
standing of how to coi:\pute 
Uaiie^? earned. 

a. Slmplt: aUdit ion 

Simple subtraction 
c« Simple mnltipUOa* 
tion 
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1- Develop role of union in 
regard to pa>* scales and em- 
ployment conditions and 
pract ices . 

Z* Discuss v;ages paid to con- 
^itruotion v;orkers and slow-up 
in construction starts. 




111. APPLICATION 

A. Show film; Cement Makers^-Americans at Work and film- 
strip: Cement Finisher . 

B. Discuss the various occupations in the concrete working 
trades and» if possible » have guest speakers. 

C. Complete worksheets for occupational guidance purposes. 

IV. EVALUATION CRITERIA GUIDELINE 

A. Have students list major uses of concrete. 

B. Have students list various types of concrete materia! 
uses, e.g. reinforced, prestressed, air entrained, etc. 

C. Have students list job qualifications of an occupation 
of their choice. 

D. Discuss employment potentials. 
V. SUMMARY 

A. The concrete working portion of the construction industry 
is a largo and important one. Many structures, highways, 
bridges, and aircraft runways are constructed from the con- 
crete material. There are many 30b classifications related to 
concrete working and the employment potential is very good. 
Concrete workers work hard but are well paid. 

VI. ' SUGGESTED TIME AND SEQUENCE LISTING 

4S minutes Introduction and motivation- Show film; Every- 
thing Under the Sun 

30 minutes Uses of concrete 

60 minutes Occupational information 

60 minutes Math concepts 

60 minutes Communications concepts- -30b classifications-- 
speaker from industry 

4S minutes Social studies concepts 

60 minutes -- Summary and evaluation 

13 
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VII • SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Dictionary of Occupational Titles—Volume I--De£initions 
of Titles , Washington, D. C: II. S. Government Printing 
Office, Third Edition. 

2) Occupational Outlook Handbook , Washington, D, C; 
Government Printing Office, 1970. 
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INSTRUCTOR'S UNIT PLAN 



Unit 2 
Lesson 1 
Time 6 Hours 



CLUSTER: CONSTRUCTION 
DIVISION: CONCRETE WORK 

SUBJECT: Soils^ Drainage^ and Preparation of Subgrade for Concrete 
Placement 



AIM; 

To teach the importance and methods of base preparation which 
proceeds the proper and successful placement of concrete. 



INSTRUCTIONAL AIDS: 

Film - Construction of a Concrete Industrial Floor on the 
Ground ^ Chicago: Portland Cement Association^ Photographic 
Services Section, 33 Grand Ave, (32-1/2 minutes, 16 mm, 
sound, color) , 

Film * Foundations and Concrete , New York: Du Art Film Labs, 
Inc*, 245 West SSth Street {26 minutes, 16 mm, sound, color). 

Transparencies - Teacher-made transparencies showing crass 
sections of various subgrade materials and their placement* 

Samples * Samples of various sizes and grades of stones used 
for base materials. 



equipment: 

16 mm projector, overhead projector, screen* 

Transit, leveling rod, stakes, hammers, saws, level, string, 
shovels and base materials* 



PRIMARY REFERENCES: 

1) Akroyd, T, N, W, , Concrete*'Its Properties and Manufacture , 
Elmsford, Nt Yt : Pergamon Press> Inct, 1962t 

2) Concrete Technology^ Instructor ^s Guide , Chicago: Portland ^ 
Cement Association, ^3 West Grand Avenue, 1963 t 

15 
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3) Krebs , Robert and Walker, R. , Highway Materials , New York; 
McGraw-Hill Book Company, 1970. 



INTRODUCTION AND MOTIVATION 

A. If possible, have students view cracked or broken founda- 
tions, sidewalks or other concrete structures and ask for 
opinions as to the cause of the cracks. 

B. Show film: Construction of a Concrete Industrial Floor on 
the Ground . 

C. Proceed into body of the lesson. 
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II. PRESENTATIONOFINTBGRATED CONCEPTS 

RELATED CONCEPTS 



^ INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


A. Soil factors involved in 
subgradc preparation* 


1* Load bearing characteristics 
of different soils* 

2. Drainage charncteristics of 
different soils. 

3. Soil behavior under conditions 
of freezing and th;\\:ing* 

4. Different types of soils. 

S* Soil behavior under wet and 
dry conditions * 

6* Need for stable, physical 
support under concrete* 


1. Test ing of soils for: 
n* Organic content 

b * Water retention 
c * Particle sizes 
d* Aggregate ratios 
e * Compaction 
f* Volume change due 

to freezing and 

thawing 

2. Ou-site testing pro* 
cedures (borings, etc.)* 

* 


B. Drninage requirements Tor 
subgrade preparation* 


i* Effects of e^ccess moisture on 
stability of iJoil. 

2. Comparative expansion during 
freezing of wet imd dry soils. 

3, Prevention of hydraulic 
pressure. 

4* Coutaminat ioii of wet concrete* 

5. Types of ^oil pip^ ^nd tile. 

6, Placing of soil pipe or drain 
tile * 

Bedding material used to fill 
around tile . 


1* Research on amount of 
fall needed to prevent 
settling in the tile* 

2. Natural flow patterns 
of ground water* 

3. Research on molecular 
attraction of ground water 
to soil pnrticles, - 


C* Grad ing for ele vat i otis and 
for site drainage* 


i i. Use of level and transit. 
2, Staking out excavation. 




Base materials and their 
appl ication* 


1* Condition of excavated surface* 
a* Undisturbed soil — virgin 
soil 

b. Disturbed soil* 

c* Removal of topsoil and all 

organic material 
d. Trimming and smoothing 

subsoil surface 

2. Materials used, 
a* Sand 

b. Crushed stone or gravel 

c. Pea stone 

d* Vapor barriers and in- 
sulation 

1) Polyethylene 

2) Styrofoam 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


1* Comparisons of aggre- 
gate surface area of dif- 
ferent soil types* 

Z* Calculations on load 
bearing quaXit ies* 

3. Calculate volumes and 
densities for different 
compaction percentages » 


1» USA standards for subgrd(ie 
preparation* 

Z* State and local building 
codes . 

3. Writing of architectural 
specifications. 

4, Exchange of information be- 
tween owner^ architect^ con- 
tractor, testing service. 


1» Different soil types 
in different geographic 
areas . 

2. Sell ntaps from U» $, 
Dept » of Agriculture* 

3. £xtra costs involved in 
using concrete in some com- 
munities because of soil 
cenditlons^-effect on local 
economy and industrial de- 
velopment » 


1» Calculating amount of 
fall for drainage* 

2» Cost calculations on 
pipe or tile: 

a» Material 

b» Labor 

c. Equipment 

3. Calculations on amount 
and siae of' pipe or tile 
n6ed6d. 

4t Calculations of hydrau- 
lic pressures created by 
lack of drainage » 

S» Calculations for 
volume of surface water 
runoff » 


1. State and local building 
codes. 

2. Public notice and hearings 
on drain installations* 

3» Architectural specifications. 

4» Engineering drawings. 


1» Effects of excess water 
on working conditions. 

2, Division of labor for 
trenching and laying of tlle» 

3t Water rights factors of 
increased flow--diverted 
runoff, etc. 

4» Ecological effects of re- 
ducing ground water on the 
building site. 

5» County drain system and 
disposal of water* 

6. Desirability of "dry'^ 
structures* 


It Field worX In mathe- 
matics » 

a» Use of transit 
b» Computation of 

earth to be moved 
c. Geometry applied 

In layout of staXes> 
etc. 


1. Reading of site blueprints^ 




1» Calculate amount of 
base material required* 

2» Calculate cost of 
base material* 

3» Calculate time and 
labor requirements for 
preparation of base. 


1, Ordering of base materials 
from supplier* 

2, Written or verbal instruc- 
tions for delivery address, 
time of delivery, placement of 
load* 

3* Special instructions re- 
garding wires, pipes, drains, 
openings^ etc. 

18 


1. Local business, contrac- 
tors, suppliers, etc. Involved* 

2- Methods of payment for ma- 
terials and services. 
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n. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



ntsTRucnomt topics 



TECHNICAL CONCEPTS 



SaENCE 



5> Application* 

a> low or uneven areas filled 
with sand and tamped 
Top 4-6 inches o£ subgrad© 
should be sand, gravel or 
crushed stone 

c. Subgrade surface to be 
uniform and evenly corn- 
pa c ted 

d. Vapor barriers applied as 
per specifications 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 
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III. APPLICATION 

A. Present reasons for preparation o£ the subgrade and the 
need for careful preparation done with honesty in terms of 
virgin soil aspects. Present subgrade materials and their on- 
site application. 

E. Practical application: 

1. Lay out and prepare site for sidewalk, building 
footing or other small job. 

2. Locate grade stakes. 

3. Excavate to required depths trim and apply subgrade 
aggregate. 

4., Tamp subgrade aggregate and prepare a uniform 
surface. 



IV. EVALUATION CRITERIA GUIDELINE 

A. Explain reasons why subgrade preparation is ^important. 

B. What depth should subgrade aggregate be? Why? 

C. How is proper drainage obtained under concrete? 

D. List three materials used as subgrade aggregate. 



V. SUMMARY 

A. Site preparation and the obtaining of a sound subgrade is 
an important aspect of concrete working. Concrete placement 
must be made on a solid^ stable well*drained base. The soil 
base should be virgin and free of organic material. 



VI • SUGGESTED TIME AND SEQUENCE LISTING 

60 minutes Introduction and showing film: Construction of 
a Concrete Industrial Floor on the Ground 

60 minutes Presentation of lesson content 

90 minutes Integrated curriculum concepts 

120 minutes -- Practical application 

30 minutes Summary and evaluation 

. 

VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Recommended Practices for Concrete Floor and Slab Construe- 
tion> Bulletin ACI-5Q2-69, Detroit: American Concrete Insti- 
lute, 1969. 

21 
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2) Scott, Ronald Ft and Schoustra, J, J,, Soil Mechanics 
and Engineering , New York: McGraw-Hill Book Company, 1968* 
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INSTRUCTOR'S UNIT PLAN 



Unit 3 
Lesson 1 
Time 6 Hours 



CLUSTER; CONSTRUCTION 
DIVISION; CONCRETE WORK 

SUBJECT : Simple Forms for Sidewalks > Footings and Patio Slabs 



AIM: 

To teach the construction practices related to simple concrete 
forms * 



INSTRUCTIONAL AIDS; 

Film - How to Build New Shades in Concrete ^ Harrisburg; 
Modern Talking Picture Service, inc, , J. P, Lilley § Sons, 
2009 N» 3rd Street (18 minutes, 16 mm, sound, color). 

Transparencies * Teacher^made transparencies showing various 
form types and the placement of structural members for on** 
site constructed forms* 

Samples - Samples of common lumber sizes, rails, bolts, and 
ties frequently used in on-site form construction. 



EQUIPMENT; 

16 mm projector, overhead projector, screen. 

Transit, leveling rod, stakes, 2 x 4, 2 x 6, 2 x 8 , and other 
sizes of lumber as required^ hammers, saws, level, string, 
shovels, and sledge hammer. 



PRIMARY REFERENCES; 

1) Concrete Technology— Instructor 's Guide , Chicago; Port- 
land Cement Association^ 33 West Grand Avenue, 1963, 

2) Formwork for Concrete , Detroit: American Concrete Insti 
tute, 1969. 

3) Huff, Darren > Hov to Work with Concrete and Masonry , 
New York; Harper § Row Publisliers, Inc., i97&. 
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4) McMillan, A, B, , Forms and Centering > Part I, Scranton, 
Pa.: International Correspondence Schools, 19S6, 



I. INTRODUCTION AND MOTIVATION 

A, Introduce and show film: How to Build New Shaiges in 
Concrete . Use the film as a starting, point to leaa into dis 
cussion relative to form building. 
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II. PRESENTATION OF INTEGRATED COHCEPTS 

RELATED CONCEPTS 



mTRVCTtONAL TOPICS 


TECmUCALCOHCEPTS 


SCIENCE 


A» Principles of good form 
construction » 


1. A well -designed form should: 
a. Be easily erected 
h. Be easily stripped 
C. Be readily leveled or 

pi umbed 
d» Be rigid enough to pre- 
vent distortion by con- 
crete pressures 

e. Bnable reuse of material 

f. Provide some means of 
cleaning debris from 
formed area 




Pressure from freshly 
poured concrete* 


1* Pressures developed are the 
product of the weight of a cubic 
foot of concrete tinges the area 
tines the depth. 

a» Weight per cubic foot 
140 pounds 

b. Initial set time 

2. Control of pre.ssure height, 
widths length relationships, 
a. t-orce triangles 


I* Pressure forces of a 
true liquid* 

a. Relating the forces 
to concrete which 
acts as a true 
liquid 

b. Basic hydraulic or 

Ciples 


C» Materials for forms. 


1^ Types of material u^ed . 
a. Solid wood 

i) Douglas fir 
Z) Spruce 
5) Vellov pine 
b« Manufactured wo^ 
1) lixterior plywood 
i) Concrete form plywood 
c. Steel 

1) Sheet metal, usually 

10 ga or heavier 
Z) Angles, channels and 
other structural 
shapes 

3) Most steel forms are 
commercially prepared 

2. Fasteners. 

a. Common t<ire nails 

b. Duplex or double headed 
nails 

1) Commonly called 

scaffold or erection 
nails 

c. Sires 

1) Common nails-*8 to 20 
penny length* 

2) Double headed nails**, 
10 and 16 penny 
lengths 

d« Bolts--ceitmon bolts** 
5/16" to 3/8" diameter 
t<ith lengths as required 

e. Patented ties of various 
types 

f. Wire--when carefully used 


1. Strength characteristics 
of various types of wood 
used for forms. 

2. Grain and splitting 
characteristics of form 
woods . 

3« Water resistant adhosiiTes- 

4. Experiments with nails 
to Identify their holding 
power. 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


I * Computation oti 

a. Area 

b. Voltme 

c. Kei^hts 


1. Reading specifications for 
footings^ sidewalkSf patios* 

a. Residing for understanding 
and accurate interpreta- 
tion 


1* Study of U. S. highway 
system with consideration of: 
a* Safety 

b. Communications 

c . Economy 


1. Computation of area of 
irregular shapes. 

2* Computation of volume 
and weights of irro^ular 
shapes. 




1. Safety regulations in the 
building trades. 

a. Building excavation 
safety 

b. Scaffold safety 

c. Cassion Safety 

d. Forming safety 

2. Structural safety and 
margin of safety or safety 
factors in commercial build- 
ings. 

a. Collapse of some public 
buildings 

b. Liability laws 


1. Estimating materials re- 
quired for formwork. 

2. Cost breakdown. 

a. Excavation 

b. Material 

c. Labors-erection 

d. Labor' -stripping 

3* Translation of penny 
size to inches. 


1. Reading catalogs about com- 
mercial forms--rea3 for under- 
standing. 

2. writing requisitions for 
conmerQial forms. 

5. Reading and understanding 
strength of material literature* 
a** Materials 

b. Concrete 

c. Holding power of nails 
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1. Revie>^ of some outstanding 
concrete structures* 
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II, FRCSEHTATtOd OF INTEGRATED CONCERTS 



RELATED COWCEPTS 



WSTRVCTIONAL TOPICS 



TECHmCALCONCEPTS 



SaCNCE 



Dt Footing form construction. 



1. Trench foot ings-'Use of soil 
as form where it will retain its 
shape and withstand pressure of 
concrete t 

2, Simple one-piece sheathing 
forms. 

a. Stake size and placement 

b. Sheathing sizes 

1) Usually 1" X a" or 
2" X a" 

c. Stake and sheathing 
bracing 

1) Diagonal bracing 

2) Spreader bracing 



E. Sidewalk and patio forms. 



1. Same principles as one-piece 
sheathing forms used for footers* 

2. Necessity of good straight 
well-braced edge forms. 

3. Forming curves or radii. 

a. Materials used 

b. Tangent points and 
fairing of curve into 
straight runs 

c. Proper bracing tech* 
nicfues 



V 
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TO BE DEVELOPED 



MATH 


commiCATions 


SOCIAL STUDIES 


Ip Geoinotry a±> it appIio±; Co 
various triatiglos formed by 
brace mombon;. 

ftp Strength of diagonal 

tJoomotry it relates 
to liJyiiJg out various 

a. liectajiglo 

b. Square 

c. Circles 
U . Arc * 

Checking for 
accuracy 


1. Buildinii vocabulary as it re- 
lates to CorciP < 
Stakes 

b. Spreader 

c . Ra tiger ^ she athi 

0. Tios 
l^tc. 




I. l^rinciploi; oC timgonts 
of circlos, 

1. Computation of correct 
contor point for ^cribiii^; 
curves for i^;ilKSt etc. 




1, BuilUiiig codes as thoy re- 
late to sidewalks, gutters and 
Jrainajie. 

2. enforcement practices for 
siJewjlk repair and snow re* 
moval. 


f 
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III. 



APPLICATION 



A* Discuss need for formwork in concrete and point up the re- 
quirements of shape, strength, levelness, etc. 

Bt Demonstrate uses of various sizes of lumber and why each 
was selected* 

C, In a practical application session, demonstrate how to use 
the transit, assemble forms, drive stakes and other aspects of 
form construction. Use subgrade prepared in Lesson No* 2 for 
practical forming experience. 



IV. EVALUATION CRITERIA GUIDELINE 

A* What is a trench form? Where is it used? 

B, What pressures are exerted against a form? 

C* Why shouldn't stakes be driven inside a concrete form? 

D. Why must concrete forms be oiled? 

Et Why is accuracy in building a concrete form essential? 

F, Why is it important that a concrete form be strong and 
adequately braced? 



V , SUMMARY 

A. Concrete, being a plastic material when first mixed, must 
be contained in some type of form for most jobst Since concrete 
is quite heavy, the forms must be strong enough to resist the 
great pressures exerted upon them by the concrete* Also, since 
the form delineates the shape of the finished concrete, a shape 
which cannot be easily changed^ it is necessary that the forms 
be accurately constructed* 



VI , SUGGESTED TIME AND SEQUENCE LISTING 



30 


minutes 


Introduc tion and motivation 


90 


minutes 


Integrated curriculum concepts 


60 


minutes 


Instruction on forming principles 


ISO 


minutes 


Practical application 


30 


minutes 


Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Concrete Form Cons tJi^fcf ion , Albany, New York: Delmar 
Publishers, Inc., 1965,' 

2) U. S. A. Standard Recommended Practices for Concrete 
' Formwork , Detroit: American Concrete Institute, 1968, 

3) Wagner, Willis H, , Modern Carpentry , Homewood, 111.: 
Goodheart-Willcox Company, Inc., 1967. 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



4 
T 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Materials Used in Cement- -Types and Manufacture 



AIM: 



To familiarize students with what constitutes a cement and 
acquaint him with the types and manufacture. 



INSTRUCTIONAL AIDS: 

Film - From Mountains to Microns, Harrisburg; Modern Talking 
Picture Service, Inc., J. P. Lilley fi Sons, 2O09 N. 3rd Street 
(24-1/2 minutes, 16 mm, sound, color). 

Film - Story of Portland Cement , Minneapolis; Bemis Bros. 
Bag Company, Packaging Service (36 minutes, 16 mm, sound, 
color) . 

Samples - Raw materials used in cement manufacture: limestone 
cement rock, oyster shells, coquina shells, clay shale, silica 
sand, iron ore. Various types of cement: portland, air en- 
training Portland, white cement. 



EQUIPMENT: 

16 mm projector, screen, microscope. 



PRIMARY REFERENCES: 

1) Concrete Technology-- Ins true tor ^s Guide r Chicago : Port- 
land Cement Association, 33 West Grand Avenue, 1963. 

2) Concrete Techno logy- -Student Manual , Albany, N. Y.": 
Delmar Publishers, Inc . , 1965 . 

3) Manual of Concrete Practice , Part I, Detroit: American 
Concrete Institute, Publications Department, Box 4754, 1968. 

4) McMillan, F. R. , Concrete Primer , Detroit: American 
Concrete Institute, 195S . 
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INTRODUCTION AND MOTIVATION 

— SJtiow^ and "(fiscu&s . some of the raw materials used in cement. 
Examine maTe-r-i^^ under a microscope* in both the raw and ground 
state* During discussvyi> mix some Portland cement and from 
time to time make ncJte*of the cTiange in consistency, 

B, Show film: From Mountains to Microns or Story of Portland 
Cement , 
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n. PRESEMTAnON OF IRTEGRATED OOHCEPTS 

RELA TED CONCEPTS 



imTRVCnONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCC 


A. Portland cement* 


1* Definition' -A closely con- 
trolled chemical compound of 
calcium^ silica^ alumina, iron 
oxide, and small amounts of 
other materials to which gypsum 
is added, after calcining, to 
regulate setting time. 

2. Portland cement is & typt 
of cement and not a brand name. 

3. Properties of ceraont body: 

b. In purchased ^tate is a 

dry conpound 
o. Must become plastic when 

mixed with water 
d. Must set and harden by 

the chemical reaction 

called hydrat ion 


1. Present principles 
and properties of Ma- 
terials. 

2. Develop an understand* 
ing of compounds, solu* 
tions, etc. 

3. Develop an understand- 
\j^g of hydration* 

4. Chemical composition 


B, Raw materials* 


1. Silica materials (siliceous)* 
a* Sil ica clay 
b. Silica sand 

2* him materials (calcareous). 

a. Limestone 

b. Cement rock 

c. Oyster shells 
Cociuina Phells 

e * Marl shel Is 
f. Marl 

^ * 1 ron mat er ) ai £^ 1 1 err 1 1 crous } * 
a* I ron shale 
b* Iron ore 

4* Alumina materials (argilla- 
ceous) 

a * Alumina 

h* Bauxite 


1* Explain and experiment 
with: 

a* Silica 

b. Line (calcium) 

c. Iron oxides 

d. Alumina 

2* Learn appropriate 
symbols. 


C, Manufacture. 


1* Quarry ing' -extraction of the 
raw materials from the earth* 

a. Blast quarrying 

b. Combination of blast 

and drag line or open pit 

1. Grinding 

a. Raw grinding^-brealcing 
materials to approximately 
4** in ?ize or smaller 

b. Hammer mills--to reduce 
materials to approxi- 
mately 5/4*' in siie 

c. Pulverising* -reducing 
materials to powder 

3^ Blending- -initial mixing of 
materials to correct proportions, 
a. Various proportions for 
different cements 
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1* Principles of reduction 
by physical means i 

a* Crushing 

b. Grinding 

2* Principles of material 
separation: 

a^ Screening , 

b. Air flotation 

c. Etc. 

5* How different types of 
raw material mixtures re- 
sult in different types of 
cement. 

4* Experiments with cal* 
cination and fusion of 
materials* 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


1, Hquations for hydra-* 
tion. 

2« Computation of 
qunntities. 

-d* Proportion for 

compounds 
b. Quantities required 
for a desired 
volume of cement 


1. Development of vocabulary 
related to cement materials and 
cemeiu compounds* 


1* Elistory of the cement 
industry-*uses of cement by; 
a. Assyrians 
b * Egypt ians—pryamids 
c. Romans --^Colosseum 

2* Importance and economic 
impact of cement industry-* 
past and present* 




1. Research and writinji of a 
paper concerning quantities of 
materials used or the m- 
portance of the cement Industry* 


1* Industries involved in 
support functions of the 
cement industry such as: 

a. Manufacturing of 
equipment 

b* Machine repair 

c* Shipping 

2. Development of processes 
using novi" materials. 


K Computation of mesh or 
grain :>i2o-*-the concepts 
of size from very large 
to microns. 

I. Proportions us the/ 
relate to blending ma* 
terlais for various 
cements. 


1. Writing Sfieclf icat ions for 
cements-^'^refer to ASTM standard 
specifications. 

2. Reading product information 
and accurately intertircting 
the InCormatietL. 
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1. John Smeaton^s discovery 
concerning burned limestone 
and its effect on present 
underwater structures* 

2. Joseph Aspdin and the 
patent Cor Portland cement. 

3. Jobs created by the cement 
industry* 

4. Building standards or code 
changes as a result of cement 
product improvement s * 




II PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



TECHmCALCONCBFTS 



SaSNCE 



4, Powdering or fine grinding, 
Q, hfet or dry processes 

Ball or tube mil Ls 
Cp Ground to ,02S" or to 
pass through 40»000 mesh 
screen 

5, Buming^^caLcining to incip^ 
lent fusion the blended materials 
in a kiln at temperatures from 
2600* to 3000*F- 

a. Clinker formation 

b. Cooling and pulverizing 
c« A<l<3ing gypsum 

6p Regrinding or fine grinding* 



5. Chemical reaction as a 
result of burning. 



D* Packaging , 



1p Bulk shipment by rail or 
truckp 

2, Barrel shipment- -376 lbs, per 
barrel , 

3p Bag shipinent''94 lbs, per bag. 



1, Package design to pro- 
vent premature hydration 
from ground moisture and 
atmospheric moisture. 
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rO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 








1< Computation of bulk 
quant i tics --volume** 
wcigiit situations < 


1< Rca<Jing information on 
packages* 

a< Manufacturer 

b< Content description 

c< Weight 

<i. Etc, 
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1^ Uniform packing laws and 
pro<Juct labeling regulations, 

2, Consumer knowledge aspects* 



c*rv*4*7 
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III. 



APPLICATION 



A. Have students examine materials under a microscope. Crush 
and grind raw materials and again examine under the microscope. 

B. Have students become familiar with the cement analysis on 
the bag. Emphasize the importance of knowing the materials 
and their properties. 

C. Have students use their ground materials and develop a 
cement. 

D. Have students modify a prepared cement by adding various in-" 
gredientSj i.e.» gypsum» silica, stearates» etc. Test results. 



IV. EVALUATION CRITERIA GUIDHLINE 

A. Ascertain that students can differentiate between cement and 
concrete. Check terminology. 

B. liave students list the basic materials in portland cement. 

C Have students list the hasic steps in the manufacture of 
portlanJ cement. 

D. Have students identify the most commonly used type of cement. 
List the five main types of cement and their uses. 



V. SUMMARY 

A. Cement is a compound of lime, silica, iron oxide, alumina 
and gypsum which, when mixed with water, sets and hardens by 
the chemical reaction of hydration. Cement is manufactured by 
careful!/ blending the correct proportions of ingredients, burn- 
ing them to a point of incipient fusion, regrinding them, and 
adding gypsum to control setting time. Special cement compounds 
serve special purposes and the concrete worker must know the 
cement t/pes and their uses. 



VI. SUGGESTED TIME AND SEQUENCE LISTING 

45 minutes Introduce and show film; From Mountains to Mi- 
crons or Story of Portland Cement 

60 minutes Lecture, demonstration, discussion about ma- 
terials 

95 minutes Experimentation 
140 minutes Integrated curriculum concepts 
20 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Admixtures for Concrete . Bulletin 60-64, Detroit: American 
Concrete Institute, Committee 212, 1963, 

2) Guide for Structural Lightweight Aggregate Concrete , Bul- 
let irrT4^757~Detrortl American Concrete Institute, Committee 
213, 1967. 

3) Selection and Use of Aggregates for Concrete , Bulletin 
S8-24, Detroit: American Concrete Institute, Committee 621, 
1961. 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



5 
T 



6 Hours 



CLUSTER: 



CONSTRUCTI ON 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Cement Types and Concrete Mixes 



AIM: 



To teach the versatility available when concrete mixes are 
designed for different purposes. To develop an understanding 
of basic concrete proportions and mixes. 



INSTRUCTIONAL AIDS: 

Film - Principles of Quality Concrete , llarrisburg: Modern 
Talking Picture Service, Inc., J. P. lalley § Sons, 2009 N. 
5rd Street (23 minutes,. 16 mm, sound, color). 

Film - How to Make Quality Concrete , Kast Lua^ing, Michigan: 
Michigan State University (50 minutes, 10 mm, sound, color). 

Film. - Quality Ready Mixed Concrete , llarrisburg: Modern ' 
Talking Picture Service, Inc., J. P. Li Hey § Sons> 2009 N. 
3rd Street (31 minutes, 16 mm> sounds color). 

Transparencies - Teacher-made transparencies showing mixes, 
proportions and procedures. 

Samples - Pre-prepared samples for test purposes or samples 
which had been subject to test with test results. 



EQUIPMENT: 



PRIMARY REFERENCES: 

1) Akroyd> T. N. W. , Concrete- * Its Properties and Manufacture ^ 
Elmsford, N. Y. : Pergamon Press > Inc. , 1962. 



16 mm pro jector >. overhead projector, screen. 



Samples and compression test machine. 
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2) Concrete Technology — Instructor* s Gui de > Chicago: Portland 
Cement Association, 35 West Grand Avenue, 1963 1 

3) Design and Control g£ Concrete Mixtures , Chicago: Portland 
Cement Association, 1965, Tenth Edition. ' 

4) Proportioning Concrete Mixtures , Bulletin ST"100> Detroit: 
American Concrete Institute, 1962. 

INTRODUCTIOiN AiND MOTIVATION 

A. Have pre-pi?epared samples set up for subjection to shear or 
compression tests. Run several tests and elicit responses from 
studenrs concerning why certain samples break more readily than 
others* Build on student responses and lead into the lesson^ 
Direct discussion toi^ard necessity of understanding the cement 
material and then progress to proportions of concrete mixest 
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n. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



IHSTRVCnomL TOPICS 


tECHNICAI. CONCEPTS 


SCIENCE 


A, Types of Portland Cement, 


1* Portland Cement is classified 
by type to identify special 
qualities . 

a, Type I--general purpose 
cement for normal or 
general use where no spe- 
cial properties are 
required 

b, Type II**modified portland 
cement 

1) Moderate heat of 
hydration 

2) Resistance to sulfate 
attack 

3) Used for massive con- 
struction 

c, Type ni*-high early 
strength 

1) Sets up quickly 

2) Attains high strength 
in One to three days 

d, Type IV--low heat of hy- 
dration 

1) Used where massive 
quantity requires low 
heat of hydration 

e, Type V--sulfatc resisting 
1) Used where high level 

of alkalinity is* 
present 

f, Air entraining 

1) Available in types 

lA, IIA, IIIA 
Z) Contains air-entrain^ 

ing agent to generate 

air bubbles during 

mixing 

3) Used in high frost and 
froezc-thaw situations 

tt . VTh i t e DO rt 1 And r CHcn t 
1) Used where white 
color is desired 

h, Pozzolan portland cement. 

1) High silica cement 

2) Used in underwater 
structu res 

i, Special cements 


1, The effect of the 
composition of cement as 
it relates to use. 

2, Meat of chemical re^ 
action during hydration, 

3, Air-producing agents 
for cement compounds. 

4, Effectiveness of silicas 
and other waterproofing 
agents , 


B. Properties of quality 
concrete 


1, Properties during workable 
state. 

a, Proper mix proportion 

b, Cons istency**degree of 
wetness or dryness 

c, Uniformity- -the concrete 
body must be uniformly 
mixed and hence, uaifonn 
throughout 

d, Workability-*the mix must 
be workable without ex- 
cessive effort 
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1, Experiment with various 
cement aggregate propor- 
tions to find most econom- 
ical proportions. 

2, Find moisture content 
of wet sand and stone 

3, Freeze a sample of con- 
crete and study the effects, 

a. Single freeze for 
long period of time 

b. Repeated freeze- 
thaw situations 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


1» Proportion as U relates 
to materials in cement types* 

Computations o£ air in 
air-^entralned concrete* 


1< >1ave students develop vocab-^ 
ulariy and word lists relative 
to cement types » 


1. The impact of technology 

on society » 

a. Structures of concrete 
made possible by re- 
search And advi^nces in 
cement types 
b< Effect on the economy 
by being able to work 
concrete in cold 
weather 

2< Federal aid programs in 
terms of redevelopment and 
highway construction. 

a. Effect of increased 
transportation facil- 
ities ,on society 


1» Computations related 
to moisture in aggregates » 
a» Fine aggregate- 
sand 

b< Coarse aggrogate*- 
s tone 

2» Study simple formulas 
requiring solving Cor one 
unknown* 

a» Cement factor * 

27 CUtft, _ 
yioid 

bati/cu^yd. 


1< Inquire oC local concrete 
companies the source of their 
supply of materials^-study 
material reports. 

2, Read charts and tables 
dealing with mixing water quan-^ 
titles ( sJiimp ranges, compres-^ 
sive strength, etc< 

<i< Read for understanding 

5- Hill in quantity required 
tables and test report data* 
a^ Write interpretive 
reports on test data 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRVCnOiiAL TOPICS 


TECHNICAL COWCEPTS 


SCTENCE 




2. Properties in the use state 
or when hardened. 

a. Strength--concrete design 
must produce adequate 
strength for a sound 
structure 

b. Ourability--must be dur- 
able in terms of use and 
weather it will be sub- 
jected to 

c. Abrasj^on resistance-- 
nust wear well 

d. Water tightness --concrete 
must resist* water pene- 
tration 

a. Must be designed to use 
proper ratios of water, 
cement, and aggregates 
to produce desired 
strength at lowest cost 

b. Must be economical to 
place and work 


4. Subject a concrete 
sample to: 

a. Heat 

b. Acids 

c . Strong alkalines 


C. Conditions affecting 
Concrete nixes. 

1. Exposure. 

2. Aggregate size and type. 


1. Each exposure condition re- 
quires certain water^cement 
ratios. These have been estab- 
lished to include a maximum water 
and minimum cement content. 

a. r^ormal exposure 

1) Cement--6 bags/cu.yd. 
Z) Water--6 gallons/bag 

b. Mild exposure 

1) Cement--S bags/cu.yd. 
Z) Water--? gallons/bag 

c. Severe exposure 

1) Cement--? bags/cu.yd. 

2) Water--S gallons/bag 
5) Using air-entrained 

cement 

2. Use maximum size aggregate 
as determined by size and shape 
of memberSf and amount and plac- 
ing of reinforcing steels 

a. One-fifth minimum dimen- 
sion of members 

b. Not Over three-fourths 
clear space between rein- 
forcing steel and/or 
forms. 

c» Nonreinforced ground 

slabs not over one-third 
slab thickness 


1. Composition of various 
types of aggregate ma- 
terials. 

Z* Concept of sharp sand 
and fractured aggregates. 

5. Demonstrate water- 
cenent ratios-- observe 
results of various mixes. 


0. Concrete mixes* 


1. Mild exposure » 
a. One bag batch 

1) Sand--5 cu.ft^ 

2] Coarse aggregate-- 

H CU . 9* C . 

5) Water--? gallons-- 
including water in 
fine aggregate 
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TO BE DEVELOPED 



MATH 


COMMUNTCA770MS 


SOOALSWDIES 


b. Total wt. of material 
for one bas batch 
unit wt, ol concrete 

» cu.£t./bag 

3, Review i^easure^ q£ 
weight, volume, and per- 
centage 


* 








^ 
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11 PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



TECHNTCAL CONCEPTS 



SOENCE 



I* Normal exposure* 
a. One bag batch 

1) Sand"Z-l/4 cu*ft* 

2) Coarse aggregate-- 
3 cu.ft. 

3) Water--6 gallons-- 
including water in 
fine aggregate 

3, Severe exposure, 
a. One bag batch 

1) Sand--2 cu*ft< 

2) Coarse aggregatc-- 
2-1/2 cu. ft. 

3) Water — S gallons-- 
including water in 
fine aggregate 

4, Trial vix method. 

a, Selection of constants 

1) Water-cevent ratio 

2) Aggregate si^e 
5) Air content 

4} Slunp range 
b* Test Variables 

1) Amount of fine 
aggregate 

2) Amount of coarse 
aggregate 

c. Comparisons of test 
results 



ERLC 



C-IV-S.8 



TO BE DEVELOPED * 



MATH 



ERIC 



COMMUNICATIONS 



4^ 



C-IV-S.9 



SOCIAL STUDIES 



Ill, 



APPLICATION 



A, Discuss the various types of cement and show that in most 
cases bag labeling and material analysis information are the 
only ways of discerning between one cement and another, 

B, Discuss methods o£ determining the correct concrete mix 
to use for a given 30b, 

C. Direct students in computing several trial mixes, 

D. Design and compute material for the slab or footing which 
was formed in Unit 3, 

IV. EVALUATION CRITERIA GUIDELINE 

A. What are the properties of a well-designed concrete mix? 

B. Define or explain economy as it refers to a concrete mix. 

C. What type mix will an excessive amount of fine aggregate 
produce? An excessive amount of coarse aggregate? 

D. Why must concrete be watertight? 

E. What are direct trial mixes? 

V. SUMMARY 

A, The concrete worker must know and understand the various 
types of cement available so that he can design, mix> and prop- 
erly work concrete for optimum results. Concrete mixes vary 
in many ways and the concrete worker should know how to design 
a quality mix or order a quality mix. It is important that one 
know mixes to select for correct usage and also to purchase for 
economy, 

VI, SUGGESTED TIME AND SEQUENCE LISTING 

45 minutes Introduction and motivation 

30 minutes Discussion of types of cement 

135 minutes Practical application- -designing concrete mixes 
Show film; How to Make Quality Concrete 

120 minutes Integrated curriculum concepts 

30 minutes Summary and evaluation 
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VII, SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 



1) Giese, Henry, A Practical Course in Concrete , Chicago! 
Portland Cement Association, 33 West Grand Avenue, 1948t 

2) Huff, Darrell, How to Work with Concrete and Masonry , 
N$w York; Harper § Row Publishers, Inct, 1970* 

3) Manual of Concrete Practice— Part I , Detroit; American 
Concrete Institute, I96»t 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



6 
T 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Water for Concrete 



AIM: 



To teach the effects of different waters and impurities in 
water upon the quality of concretet 

INSTRUCTIONAL AIDS; 

Bottled samples of water containing organic materialSt 
Petrie dishes with decomposing organic materialSt 
Sample of highly alkaline water^ 
Sample of highly acid water t 

Film - Principles of Quality Concrete , Harrisburg: Modern 
Talking Picture Service, Inct> J. P/ Lilley § Sons, 2009 N, 
3rd Street (23 minutes, 16 mm, sound, color) t 

Transparencies - Teacher-made transparencies with reference 
to tables used for water analysis and other recording sheets 
for water analysis* 

EQUIPMENT! 

16 mm projector, overhead projector, screen* 



Filters^ litmus paper, Ph test kit, beakers, etc* 



Microscope, needed slides, balance. 



Mixing container, small compression test mold> testing 
machine* 
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PRIMARY REFERENCES: 



X) Concrete TechnolQgy--InstructQr's Guide , Chicago : Port- 
land Cement Association, 33 West Grand Avenue, 1963, 

2) Concrete Technology- -Student Manual > Albany, Y,: Delmar 
Publishers , Inc * , 1965 , 

3) Giese, Henry, A Practical Course in Concrete , Chicago: 
Portland Cement Association, 33 West Grand Avenue, 1948, 



I, INTRODUCTION AND MOTIVATION 

A. Have bottles, petrie dishes, and other examples of water 
with impurities on display* Generate questions and discussion 
relative to the possible effects of water impurities on concrete* 

B. Show film: Principles of Quality Concrete and point out 
the exactness c: control techniques. 

C. Proceed with lesson. 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



mSTRUCnONAL TOPICS 


TECmaCALCOHCEFTS 


SCIENCE 




Function of water in 
concrete* 


1. An agent to start the hydra-* 
tion process. 

2* Mobility-*-the function of 
water which makes it easier to 
place concrete* 

a* 14 to 21 percent per cubic 

b* Quantity used must produce 
a quality concrete for a 
specified purpose 

3* Korkability*^the function of 
water which enables concrete to 
be cooled and finished* 


1* Increase in plastic-* 
ity with increase of water 
until point of diminishing 
return is reached* 

a* Quality of concrete 
considerations 

2 * Conrftnt n f Ph * 

w * W VV*\>w V V V S, FH * 


a* 


Impurities in water and 
their effects on concrete* 


1* Common materials in solution 
or otherwise suspended in water 
used for concrete: 

a* Sodium chloride and 
sulfate 

b* Iron salts 

c* Alkalis 

1) Carbonate of sodium 

2) Carbonate of potas- 
sium 

3) Bicarbonate of sodium 

4) Bicarbonate of 
potassium 

d* Organic materials 

1) Sewage 

2) Plant materials 
a) Swamp water 

e* Oils 

f* Algae ^ 

g* Acid water 

h* Alkaline water 

i* Salt or sea water 

Z* Effects of iitpurities on 
concrete! 

a* Increase or retard setting 
time 

b* Weaken concrete 
c* Discolor concrete 
d* Produce efflorescence 
e* Corrode reinforcement 
steel 


1* Chemical reactions of 
impurities and why they 
affect concrete* 

Z* Cheitical correction of 
impure mixing water* 

3* Results of using ad- 
mixtures to chemically 
affect setting time« freec- 
ing point » etc* 

4* Experiments with in- 
: crease or decrease in mass 
of decaying organic matter* 
Consider gas generation* 


c* 


Ascertaining purity or 
usability of water* 


1* Most natural waters which 
are suitable for drinking may be 
used for concrete making* 

Z* Tests* 

a* Water analysis with find- 
ings in parts per million 
(ppm) 

1} Testing labs 
Z) City or municipal 
water departments 
b* Comparing analyses 

1) With analyses of known 
acceptable water 

2) Kith typical analyses 
of city water supplies 

3) Compare with the total 
Ppm of dissolved 
solids permissible 


I* Testing water for im- 
purities which affect the 
quality of concrete* 

2* Test run on various con- 
crete mixes which have been 
prepared with various de-* 
grets and types of impurities* 
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TO BE DEVELOPED 



MATH 


COMMVmCATIONS | SOa/lL STVDIES 


^ n It rc- 


I , ^;^^K^n^ * tinklers tanJ inj: : 
Tv. rh irf 

^ 1 ^ • ■ 1-v - ' ^ 

terms rvLito.l h.itvr t 


I, \ecd tor aini dovvlopraont of 
v..*ri-i r ro itni'-nt jul ants. 

.1. Human nootl- 'potability 

; rft'cots gf poU'itioii on 
ivH'^r cost iiml t^citt) in 
L:rncr^il . 

Cost of vator tn .irid areas. 




1 , t-^r^^ li^r. I'^-t ■ . ( ^ 

MthL^r Jv Ms -1 It 1 ' ' ^ ' 
ii\t<?ri^rctiiig thv s , . 


1, ltl\^v^ts of Kiiti-r Costing and 
. in » t u 1 ^tj 1 iws or ordinances 

>.'n ^ t L t y . 

1 . ' » ■ U^^ ill- t k s 

1 r<i. t t t 
' A n ^ J I J ' ^tTLijKlai Js. 




1 , ,o i ■ J ■ ■ ■ t E + " • 
I. 1 . . t , ^c^ *rt lOTi 

' ■ , t 
; ■ .1 * 

] ^ t 1 r, , 
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st,^<si;irJ^ doalinji with 

l ood an*l dru>> 
Ml t^*r ial^ 
I, Vr^diKts 
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APPLICATION 



I 



A. Introduce lesson and show film: Principles of Quality 
Concrete . 

B, Discuss the effect of impurities on concrete and have 
students experiment to ascertain what happens during the de- 
composing process of organic materials. Test water samples 
for acidity and alkalinity. 

Ct Use a basic conrete mix and mix a concrete body using 
water with various known impurities. Cast test mixes in test 
molds. Cure test specimens for 28 days and test for compres- 
sion and shear strength. Tabulate and interpret results of 
tests . 



IV. EVALUATION CRITERIA GUIDELINE 

A. Why must the quality of water used for concrete be known? 

B. List the effects of at least three impurities, in water, 
on concrete 

C. What affect does algae, in water, have on concrete? 

What comparison analyses can be used to see if water is 
satisfactory for concrete? 



V. SUMMARY 

A. Any impurity in concrete will influence the ultimate 
strength and durability of the concrete body. However, certain 
impurities are more injurious than others and therefore, the 
extent of the impurity concentration, in the mixing water, must 
be determined. Certain acceptable levels of impurity concen- 
tration have been identified and the concrete worker should 
know these levels and use the information on the job. 



VI. SUGGESTED TIME AND SEQUENCE LISTING 

40 minutes Introduction and motivation 
80 minutes Science concepts 

60 minutes Discussion and development of technical concepts 

90 minutes Preparation and mixing of test samples 

60 minutes Communications and social studies concepts 

30 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Akroyd, T, N, W,» Concrete--Its Properties and Manu- 
facture , Elmsford, N, Y71 Pergamon Press, Inc., X962, 

2) Recommended Practice for Selecting Proportions for 
Normal Weight Concrete , Detroit; American Concrete Insti 
tute, lyGS, 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



7 

TT 



6 Hours 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Air -Entrained Concrete 



AIM: 



To familiarize students with the properties and advantages of 
air-entrained concrete. 



INSTRUCTIONAL AIDS: 

Slides - Mr . Qual ity Concrete > Slide HO, Chicago: Portland 
Cement Association, Photographic Services Section, 33 West 
Grand Avenue (3S mm, color). 

Sample - Bag of air-entrained cement. Several pieces of 
fractured or broken hardened air-entrained concrete. 



equipment: 

35 mm slide projector, screen. 
Microscope, pocket size air indicator. 



PRIMARY REFERENCES 

1) Concrete Technology" Instructor ' s Guide , Chicago: Portland 
Cem ent Association, 35 West Grand Avenue, 1963 . 

2) Design and Control , of Concrete Mixtures , Chicago: Portland 
Cement Association, 33 West Grand Avenue, 1952. 



I. INTRODUCTION AND MOTIVATION 

A. Have several microscopes set up and focused on a sample of 
hardened air*entrained and on normal concrete. Ask students 
to view the samples and record their impressions of the dif- 
ference between the two. Draw out the correct answer and ques* 
tion students on the function of the air bubbles < Proceed 



with the lesson. 
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If. PRESENTATIOI^ OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL COWCEm 


SaENCE 


A. Alr-«ntrained concrete* 


1. Principles involved. 

a. Agent added to produce 
400-600 billion of non- 
connected bubbles in a 
cubic yard of concrete 

b. Less water required 
c* Increases workability 

in lean mixtures 
d* Requires less sand 
c « t>uuu les entrap air an<i 

block or prevent total 

filling of bubbles with 

water 

f. Entrapped air forms a 
"cushion" which prevents 
fracture upon freezing 


1* Examine why bubbles 
do not totally fill with 
water. 

2. Examine hydraulic 
principles. 


E. Qualities of air-entrained 
concrete. 


1. Resists freeze-thav cycles. 

\ 2* Prevents scaling from de- 
icing chemicals and salt. 

3* When properly adjusted mixes 
are used there is little, if nny, 
loss of s trengtii when using air- 
entrained concrete* 

4 . Water t ightness is increased. 

5. Abrasion resistance is about 
the same as with normal concrete* 


1. Subject samples of 
regular and air^entrained 
concrete to freeze-thaw 
situations and record 
results* 

2. Test strength of air- 
entrained concrete. 


C. Working properties of air" 
entrained concrete* 


1. Bubbles produce a "fatty'* 
type feelii^ to the concrete and 
increases its mobility. 

2. Bleeding or water separation 
from paste is decreased* 

3. Can l>e finished sooner than 
other concrete. 

4* Aggregates do not separate 
out ot' air^entrained concrctOx 

A ir-entrrt ined concrete cannot 
be excessively agitated or 
vibrated * 


1* Examine reasons why air- 
entrained concrete is more 
easily worked. 


D* Methods of producing air- 
ontrainod concrete* 


1* Portland cement can bo pur^ 
chased with an interground air- 
entrainment agent* 

a. Bag identification is: 

1) Type I A 

2) Type HA 

3) Type UlA 

2. An admix can be added on tho 
j ob . 

a. Admixes 

1) Vinol resin 

2) Dorex AKA 

3. Combination of intergrcund 
and admix * 


1* Identify air*producing 
or bubble-producing in- 
gred ient s * 

2. Experiment with in- 
crease in gaseous volume 
produced by admixtures. 

a* Develop the concept 

of various states 

of matter 

3* Boylo's law as it re- 
lates to pressure testing* 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 




1. Write a report on the de- 
velopment o£ an air-entrained 
concrete. 


1* Study the development and 
invention of air-*entrained 
concrete* 




1* Write results o£ tests con* 
ducted under science concepts-- 
interpret data* 

2. Read and interpret specifi- 
cations for concrete highways* 


1* Investigate the impact of 
air-*entrained concrete on 
highways r bridges » runvays* 
etc . Consider: 

a* Initial cost 
b* Maintenance cost 
c * ctxect ot <ie LC ers 
d* Effect of freere- 
thaw 






1« Study changes in working 
conditions as a result of 
technological advances in the 
concrete industry* 

2. Highway development as an 
equalizer in standards of 
living in various part^ of 
tfie u* 5« 


I. Measurements and 
weights as they relate 
to various states of 
matter* 

Z* Ratio as it applies 
to meter calibration for 
pressure test equipment* 


1. Vocabulary development re-* 
lating to air-*entraii)mcnt, test 
procedures^ and- testing methods* 


1* Safety practices as they 
relate tot 

a* Materials used in 
air- entraining 

b. Pressure test pro-* 
cedures 

c. Destructive testing 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


. TECHNICALCONCEPTS 


SCIENCE 


B. Conditions 


affecting air 




Si::e of the aggregate. 




content . 








controls an^ intro<Juce 






2. 


Proportion of v^ater to cement 


variables--record re- 


• 




and 


aggregate . 












Qtent tests. 






5 . 


As fine aggregate increases. 








the 


amount of entrained air in- 


2* Effect of temperature 






creases « 








4, 


Amount of adrai^tturc influences 








anount of ai r-cntrainmcnt « 








5. 


.'\nount of vibration will in- 








flucnco the amount of entrained 








air 










b. 


Increase in concrete tem- 








perature decreases entrained air. 










.\r!ount of mi.King and speed 








of nixing influences amount of 








air 


-entrainraent . 




r. Tests for 


ontraineU air. 


1. 


ASTM-r:"! ■ -prcsjiure tnetiiod. 


1. The principles of pres- 








jiure, volumetric, and 








ASTM-Ci"5- -volumetrjc method. 


gravimetric methods as 










applied to air-entrainment 






3 . 


.'^'^T'l-i 15j< --gr^i; tmctr ic nothoJ . 


con tent ^ 








PokTkot ■ s i :o ;nr i ndi cator 








approximation. 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



1, Reading technical data sheets 
relating to air * entrainment . 



1. Effect of paving large 
areas of urban comRtunities * 
a« Storin sewer systems 
Surface water 
problems 
c. Ground water level 



1 r Unit weight tests* 

a. Knovn volume 

b . Pro* test vcelght 

c . Post' test weight 

2. Accurate weighing an 
precision balances 



Division of labor^ 

a. Laborer 

b. Skilled concrete 
worke r 

c. Test technician 

d. Concrete researcher 
1) As the technology 

increases* divi* 
sion of labor 
tends to increase 
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III. APPLICATION 



A. Discuss the properties, uses, and advantages o£ air- 
entrained concrete. 

B. Discuss bubble generating ingredients and show a bag o£* 
Type I-A cement. Show various admixtures for air-entraining. 

C. Reexamine a slide or sample o£ air-entrained concretes- 
show slide itlO , Mr. Quality Concrete . 

D. Review concrete mix design and develop a mix for formed 
area in Unit 3 using air-entrained cement. 

E. Have students take an entrained air test using a pocket 
size air indicator. 



B. Explain the principle involved in the quality of air- 
entraining which enables air- entrained concrete to better resist 
freeze-thaw situations. 

C. Indicate two methods of generating entrained air in concrete. 

D. Does air-entrained concrete work differently from regular 
concrete?* Is setting time affected? 



A. Air-entrained concrete is used principally to resist freeze- 
thaw situations and salt scaling. Billions of tiny air bubbles 
are generated in the cement paste and because of trapped air never 
completely fill with water. Hence, when the concrete freezes the 
air can compress to resist rupturing pressures. Air-entrained 
concrete has increased workability resulting in economy in water, 
sand, and working time. Air-entrained concrete should not be 
vibrated excessively since it may release the entrained air. 



IV. EVALUATION CRITERIA GUIDELINE 



A. Explain why air is entrained in concrete. 



V. SUMMARY 



VI. SUGGESTED TIME AND SEQUENCE LISTING 



30 minutes - 



Introduction and motivation 



120 minutes - 



Discussion of principles o£ air-entrainment 



120 minutes - 



Integrated curriculum concepts 
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60 minutes -- Practical application review and design o£ 
air-entrained concrete mix 



30 minutes Sununary and evaluation 



VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

Kelly» J, W, » Concrete and Mortar , Part 2, Scranton» 
Pa.; International Correspondence School s» 1949, 
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INSTRUCTOR'S UNIT PLAN 



Unit 8 



Lesson T 



Time 6 Hours 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Concrete Working Tools 



AIM: 



To familiarize the student with the tools most commonly used 
in concrete work. 



INSTRUCTIONAL AIDS: 

Slides - Teacher^made slides showing various concrete working 
tools in operation- -concentrate attention on power equipment 
and other tools too large for shqp or classroom. 

Transparencies - Teacher^made transparencies showing trowels, 
hoes, finishing tools, etc. with the nomenclature of the 
tool indicated. 

Pass Out - Copy of Goldblatt Trowel Trades Tool Catalog , 
available from Goldblatt Tool Company, 511 Osage Street, 
Kansas City, Kansas 66110. 



EQUIPMENT: 

35 mm projector, overhead projector, screen, various trowels, 
finishing tools, floats, levels, and other concrete working 
tools . 

If possible, have pneumatic vibrators, gasoline finishing 
machines, mixer, etc. available for inspection. 



PRIMARY REFERENCES: 

1) Cement Makers Manual for Residential Construction , Chicago; 
Portland Cement Association, 1960. 

2) Concrete Technology- - Instructor * s Guide , Chicago ; Portland 
Cement Association, 55 West Grand Avenue, 1963 . 
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3) Concrete Technology* -Student Manual , Albany, N, ; Delmar 
Publ ishers , Inc . » 1965 * 

4) Dalzell, Ralph and Townsend, Gilbert, Masonry Simplified , 
Volt I, Chicago: American Technical Society, 1960t 

5) Huff, Darrell, How to Work with Concrete and Masonry , New 
York; Harper § Row Publishers, Inct, I970t 



INTRODUCTION AND MOTIVATION 

A, Have on display as many of the tools used for concrete work- 
ing as possible. After permitting students to examine tools, 
present slides showing uses of the tools* Have mutilated tools 
or tools which have been encrusted with concrete due to im- 
proper cleaning available and point out differences in tool 
weight and working quality* 
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II. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED COUCEPTS 



INSTRVCTIOUAL TOPICS 


TECHNICAL CONCEPTS 


SaENCE 


A. Concrete placement tools and 
equipment . 


1. Triinsp^rt ing equipment. 

a. Ready-mix trucks 

b. Concrete buckets 
1) Crime lifted 

c. Chutes -ind conveyors 

d. Carts 

1> Hand powered 
Z) Sel f-propelled 

e. Wheelbarrows 

2. rL3ici:^^ equipment. 

a. Jloes 

b . lUVes 

c . Shovels or spades 
— , 


1. Mechanical mechanisms 
using mechanical advantage. 

a. 1st class levers 

b. 2nd class levers 

c. 3rd class levers 

d. Inclined plane and 
screws 

2. Principles of sedimen- 
tation und alluviation as it 
•applies to concrete and seg- 
regation of aggregates from 
mortar by vibration or long 
vertical drops. 


— IP 

B. Coucrete vibrating or coa- 
pactiiig equips^nt. 


1 . Eland methods. 

a . Jlo4 or rak« 

h. Shovel ^r spAde 

c. Ilaad tamper 

2. External vibrators 

a . Form vibrators 

b. Surface vihrators 

3. internal v il>rators ■ Mnsertcd 
into concrete i:nass. 

a. Rotary vibrators 

b. Oscillating r,^r vortical 
mot ian 

J. riac^jncnt lad Use of vibrators, 
a. Horizontal spaciiii; on 

» ns<^rt ion- ^ 1S"*-S0" 
h. li:'io--5 :o 15 seconds or 

X t -k (Abt^iin ii deiiso 

joiijrt tt' 

1) IkJo -iiwh vibratiuh 
a u ft 0 s c x\ c s s i V e 
iogru'iiJtitiri of 


1. Principles of flow 
which result from vibration. 

2. Principles of unbalanced 
weights or eccentric weights 
to produce vibration. 


C. Concrete fiuishinii tools. 


1. Strike off-rod or str;iight 

a. lo ■\^trikO-off** or leVci 
concrete to screed grade 
he i^ht 

Ik 'tatcrials 

I } UoOd 

2) Aluminum 

3) \iaj;nusivim 
c. Siscs 

1) to 2*^ thick 

2) to 6** wide 

3) J*-0" to ie*-o** long 

2, Darby- -us«d to remove ridges 
as a rc^sult of the strike-off 
operation. 

a. Helps eliminate high and 
low spots 

b. Kelps prepare a surface 
for finishing 
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1. Porcos as they would 
apply to deflection--both 
vertic.'iliy and horizontally 
to cause change from 
''straight" in a 5trike-off 
red. 

2i Vibrating principle ^p" 
plied to the darby and bull 
float to enable development 
of a surface for finishing, 
a. Gentle vibration 

brings a saad c«)nent 
mixture to the 
surface 

3. Water resistant qualities 
of a smooth, dense trowel 
..finish as compared with a 
float finish. 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


Computing mechanical 
£idv;tiitagc. 

J. Computing center of 
gravity as It applies to 
a loaded cart or wheel- 
b arrow . 


I. Writing for explanation --e . g* # 
explaining various applications 
o£ the three classes of levers or 
use of the auger (screw) as con- 
veying devices. 


1. The impact of power devices 
such as the gasoline engine on 
the concrete industry . 

a. Manual labor 

b. Beasts of burden 

c. Engine driven devices 


Computing volumo-w<^ ight 
to detormino cart and wheel- 
barrow loads* 








1. Building vocabulary as it 
relates to concrete working 
equ Ipnent . 


1. The relationship between 
technological advances and 
larger^ stronger structures. 

a. Mixing devices 

b. Placement devices 

c. Vibrating devices 

As these devices were developed 
man was able to build larger 
concrete structures since a 
stronger more uniformly dense 
concrete could be placed. 

* 


1. Computing expansion 
and contraction in con- 
crete * 

2. Computing control joint 
spacing to control crack 
formation. 

3. Develop the concept 
of tangent as it relates 
to corners in concrete 
working . 


1. Read concrete and nt.ison^s 
catalogs to enable ordering of 
tools and equipment. 

a* Stress factual Inforna- 
tion 

b* Avoid advertising gim- 
micks 

c* Avoid glittering 
generalities 

2. Write letters to order tools 
and eqn Ipment . 

3. Apply principle of writing 
to Jivold or utilise glittering 
generall t ie»* 

65 


1* The Impact of advertising 
on contemporary society, 
n* Human motivation 
b * Human eng ineer Ing 
c* Consumer protection 

2. Discuss technological ad- 
vances in terms of changing 
the social order. 

a. As technology changes 

so changes society 
b* Society^s control of 

technology 
c* Technological change 
as reflected by art 
and architecture 

3- Ordinances relating to 

sldevvalks * 

ft* Safety of certain type 
finishes as compared 
to other finishes 




II. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTKVCTIONAI TOPICS 



TECHNICAL CONCEPTS 



SCIENCE 



3* Bull fLoat--*serves same 
function as a tiarby but is Larger 
in size* 

a* 8" or wider 

bt Approximately 60*' Long 

4. Groover or jointer--tool used 
to cut controL joint in fresK 
concrete. 

a. WidtK - 2" to 4'* 

b. Length - 4" to 

c. Bit Length - 3/16" to L" 

5, Power control joint cutter-- 
gasoline engine or eLectric 
powered cutter usualL/ of a saw 
type. 

a. Used 4 to L2 Kours after 
concrete sets 

6* Hdger^-used to produce a 
radius on the edge or corner of 
concrete wrk to produce a better 
appearance and prevent edge 
dacnage. 

7* Floats-^used to remove smaLL 
irregularities and fiLL scnaLl 
cavities* UsuaLly done prior to 
steeL troweling or ma/ be finaL 
finish. 

a, Types of fLoats 

1) Vfood 

2) Cork 

5) PLastic 

b. Sizes 

L) 4'»-6»' wide 
2) 12»*-L6" long 

8* TroweLs*-used for rtost finaL 
finishes i 

a* Types 

L) SteeL 
2) Magnesium 
b* Sizes 

L) 3-L/2 to 4-3/4" wide 
2) 10'* to 20" Long 
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TO BE DEVELOPED 



MATH 


COmUNICATIONS 


SOGAL STUDIES 
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III. 



APPLICATION 



A. Have students examine tools used for concrete working and 
develop a **feel** for the tool. 

B. Show slides indicating tool nomenclature and other im- 
portant aspects. Also use slides to indicate basic tool 
usage. Amplify slide presentation with explanation and **dry 
run** demonstration. 

C. Demonstrate tool usage on prepared fresh concrete or by 
troweling and finishing sand-^lime demonstration and practice 
mixes. Be sure correct tool cleanup and maintenance practices 
are presented. 



IV. EVALUATION CRITERIA GUIDELINE 

A. Have students identify concrete working tools and indicate 
knowledge of cenwrect nomenclature. 

B. Have students indicate proper uses of various tools. 

C. Pose various problems in concrete finishing and have stu- 
dents select appropriate tools to obtain desired placement or 
finishing activity. 

D. Why is it necessary that concrete tools be properly 
cleaned? List correct procedures. 

E. Have students demonstrate manipulative ability with tools. 



V. SUMMARY 

A. To purchase and place concrete is an expensive operation 
and> therefore, it is important that the material be properly 
placed^ compacted, and finished. The concrete worker must know 
the correct tools to use so that a quality job will be obtained. 
Concrete finishing is important since when the concrete hardens 
it cannot be changed so it is very important that the worker 
develop the necessary tool skills. Quality of finish and 
placement is almost in direct proportion to quality of the 
tools used and hence > tools must be properly cleaned and main* 
tained. 



VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introduction and motivation 

60 minutes -* Presentation of tools and their use 

90 minutes Integrated curriculiwn concepts 
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150 minutes Practical application 
30 minutes Summary and evaluation 



VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Brann, D, R, , Concrete Work Simplified , Briarcl iff Manor, 
New York; Easi-Bild Pattern Company-, iy6i. 

2) Graham, Frank D, , Mason's and Builder's Guide , Vol, 3, 
Indianapol is ; Theodore Audel, 1962. 
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INSTRUCTOR'S UNIT PLAM 



Unit 9 
Lesson 1 
Time 6 Hours 



CLUSTER: CONSTRUCTION 
DIVISION: CONCRETE WORK 

SUBJECT: Estimatine the Quantity of Concrete Required for a Given 





AIM: 

To teach how to compute the quantity of concrete required and 
to reinforce concepts learned in mathematics. 



INSTRUCTIONAL AIDS; 

Transparencies - 1-oot ings a»d Lixcavat ions ]iC-5 , Foundation 
BC-6 , Foundation ^^an lu:-8 , IMiiladelphia: iJCA Educational 
Products , Inc. . 

Transparencies - Tcaclier-made transparencies with various areas 
and volumes depicted to teach concept of square and cubic 
measure. 

Models - Models of footings, columns, and other geometric solid 
shapes. 

Charts - Various charts with estimating data commonly utilized 
shown in tabular form. 

Blueprints - Prints of a small building with footing details, 
floor details (concrete)^ and porch or patio details* 



EQUIPMENT: 

Overhead projector, screen, chalkboard . 



PRIMARY REFERENCES; 

1) Concrete Technology- - Instructor* s Guide , Chicago; Portland 
Cement Association, ;J3 West Grand Avenue, 1963, 

2) Olivio, Mathematics for Masonry Trades , Albany, New York; 
Delma^--Rubl ishers , Inc , , 1962 * 
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3) Rising, J, S., Almfeldt and Dejong, Engineering Graphics > 
Dubuque, Iowa: William C. Brown Company, 1970> 4tH Edition, 



4) Steinberg, Joseph and Stempel, Martin, Estimating for the 
Building Trades , Chicago: American Technical Society, 1961, 



I,. INTRODUCTION AND MOTIVATION 

A* Have models representing various geometric shapes which 
could bo utilized for concrete members, e.g,> slabs, footing 
shapes, conical column footings, square and round column shapes, 
and beam shapes, on display* * 

B* Use these models to generate jiiscussion relative to how 
much concrete would be needed to cast the shape. 

C* Show blueprints of a building and inquire how, one would 
compute tho quantity of concrete required. 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTKUCnONAL TOPICS 


TECHNICAL CONCEPTS 


SdEtiCE 


A* Estimating materials for 
job batching. 


1. Absolute volume of aggregates, 
a. Actual total volume of 

all solid aggregates 

2. Volume of ^water- -a '^.ual volume 
of all water involved in the mix. 

a. Nfixing water 

b. Water on aggregates 

3. Apparent specific gravity. 


1, Specific gravity. 

2, Apparent specific 
gravity* 

3, Weight of water. 


p6. Computing amount of con- 
crete required- 


1. Basic unit of measure. 

a. Cubic yard which equals 
Z7 cubic feet 

2. Volume basically in length 
times width times depth or area 
times depth. 

a. Irregular shapes have 
constants to coiapute 
depth 

b. Irregular shapes mav 
have constants to com- 
pute area rather than 
depth 

■ 5, Cubic yard , 

a. Cubic yard - 

length (ft) X width (ft) x 
thickness (ft) 

4, Reducing *wOmpound geometric 
solids to simple geometric solids. 

r^mputing overage (S-IO*) for 
errot and v:aste. 


1. Discussion of the metric 
system of measurement. 


C. Short cuts in estimating 
concrete. 


1, Use of tables. 

a. Tables have precomputed 
amounts 

b, Graphical representation 
1) N charts 

Z) I charts 




Use of concrete calculators. 


1. Circular and slide type 
calculators. 

a . Approx imat ions not totally 

accurate 
b t Only as accurato as the 

quality of printing 

gradations 

2, Excellent foT\ ^Ick est irnates 
or te check computed estimates. 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


K Computation of absolute 
volume. 

a. Absolute volume 
equals ^the unit 
weight of the ma- 
terial divided by 
the apparent spe* 
cific gravity times 
the unit weight of 
water (62. S lbs. 
per cubic foot) 

b. A.V. » 

UW 

A.S.C. X iZ.& 

c. Apparent specific 
gravity (approx.) 

1) Cement--3.1 

2) Sand"2.6S 

3) Aggregate--2 .65 


1. Building vocabulary and 
understanding as it relates to 
volume» geometric shapes » and 
geometric solids. 


1. The use of geometric 
shapes in some of the more 
notable structures of the 
world. 

a. Pyramids 

b. St. Paul's in Rone 

c. Etc. 

Z. Study of selected mathema- 
ticians and their contributions. 


1. Computation of volume 
as it relates to all types 
of geometric shapes. 

2. Reduction of compound 
geometric solids to simple 
or single solids to enable 
computation of volume. 

3. Changing inches to 
fractional part of a foot. 

4. Changing inches or feet 
and inches to decifnal 

equ ivalents . 




1. Changing to the metric 
system in the U. S. 

a. Pro 

b. Con 

c. Economic aspects 

d. long range effect 




1. Reading nomograms* Z charts 
and N charts. 

2. Reading other technical 
charts and literature used in 
computation of quantity. 




1. Use of slide rules and 
ether calculating devices. 


1. Locating sources of infox-' 
mat ion. 

3. Methods u$ed 
b. Communicating exactly 
wJiat you Vranc co itnovr 
orally and written 
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III, APPLICATION 

A. Develop the concept o£ a cubic yard, cubic foot, etc, as 
a basis for quantity computations, 

B, Discuss and demonstrate how to estimate the quantities o£ 
cement, fine aggregate, coarse aggregate, and water required 
to produce a cubic yard of concrete. Have students work 
problems , 

Discuss and demonstrate how to compute or estimate the 
volume of concrete required for selected shapes and problems, 

D, Practical application—have students reduce model shapes 
to geometric I'orms enabling volume computations. Extract quan- 
tities of concrete required from blueprints. Compute quantity 
of concrete required for formed area in Unit 3. 



IV. EVALUATION CRITERIA GUIDELINE 

A. What is meant by a cubic yard of concrete? 

B. What is absolute volume? 

C. State tlie basic formula used to compute rectilinear con- 
crete requirements. 

D. Explain the use Lxnd reliability of concrete calculators. 



V. SUMMARY . 

A. ISstimating the quantity of batch materials and the volume 
of concrete required for a given job is an important duty of 
the concrete worker. The amount of concrete, in terms of cubic 
yards, is the measure most frequently used. Workers must be 
able to compute area and tliickness to cubic yards and also be 
able to reduce complex shapes to basic geometric solids to 
enable computation of cubic content . 



VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introduction and motivation 
120 minutes Math concepts 
60 minutes Integrated curriculum concepts 

105 minutes Practical application — estimate formed area from 
blueprints 

" f 

45 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Giese, Henry, A Practical Course in Concrete , Chicago; 
Portland Cement Association, 33 West Grand Avenue, 1948, 

2) Olivio, Basic Mathematics Simplified , Albany, New York 
Delmar Publishers, Inc. > 1962, 
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INSTRUCTOR'S UNIT PLAN 



Unit- 10 
Lesson 1 
Time 6 Hours 



cluster; construction 
division; concrete work 

SUBJECT: Mixing Concrete 



AIM: 

To teach how to mix concrete by hand and small mixer methods. 



INSTRUCTIONAL AIDS: 

Film - Principles of Quality Concrete , Harrisburg: Modern 
Talking Picture Service, Inc, , J. P. Lilley § Sons, 20O9 N, 
5rd Street (23 minutes, 16 mm, sound, color). 

Film - Concrete Example , Chicago: Portland Cement Associa- 
tion, Photographic Services Section, 35 West Grand Avenue 
(16 minutes, 16 mm, sound, color), 

Slides - Teacher-made slides showing hand mixing methods and 
various types of small mixers. 



EQUIPMENT; 

16 mm projector, slide projector, screen. 

Concrete mortar box, materials for mixing concrete, hoe, square 
point shovel, small mixer- 



PRIMARY REFERENCES: 

1) Concrete Technology- - Instructor ^s Guide , Chicago : Portland 
Cement Association, ^3 West Grand Avenue, 1963. 

2) Graham, Frank D. , Masons' and Builder^s Guide , Vol. 5, 
Indianapol is : Theodore Audel, 1962 . 

3) Huff, Darrell, How to Work with Concrete and Masonrj^ , New 
York: Harper 5 Row Publishers, Inc., 1970. 



7r, 




c- IV -10.1 



INTRODUCTION AND MOTIVATION 

A, Have students experiment, feel, and classify sand as dry, 
wet, or very wet. Pull hoe through the coarse aggregate to 
get an idea of the amount of resistance. Show film; Concrete 
Example , 
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n. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



i 



INSTRUCnpNAL TOPICS 


TECHmCAL CX>NCEPTS 


SCIENCE 


A, 


Review of concrete materials* 


1. Cejoent-*use the right type 
and correct proportion of con- 
crete, 

a. Do net use hard^ lumpy 
cement , 

2. Aggregates- -use maximum 
allowable size for the job, 

a. Coarse aggregate- -hard 
and clean 

b. Fine aggregate uniformly 
sized and cleai^ 

3. Water- -use the correct amount 
of clean qualit/ water* 

4. Admixtures-^when needed use 
the correct type and amount for 
the job. 


1, Concept of qujility con- 
trol of concrete materials. 




B. 


Hand mixing. 


1* Carefully measure correct 
proportions of ingredients as 
determined by the mix design. 
Consider water in sand, 

a. Dry sand--Ot water--seldom 
available 

b. Damp sand--l/4 gal. water 
per cu. ft, 

c. -Ket sand-*l/2 gal, water 

per cu. ft. 

d. very wet sand--5/4 gal. 
water per cu, ft, 

2. Dry mix ing- - thoroughly mix dry 
concrete until all materials are 
uniformly distributed* 

a* MotY, back and forth in 
mortar bed until uniform 
rai^f i^ obtained 

3, Add water**in a cavity formed 
with the hoe at one end of the bed 
add about SOS of the water, **Cut** 
the dry material into the mix and 
thoroughly mix. Add more water 
and repeat mixing. 






C, 


Small mixer batches 


1. Types of mall mixers. 

a- Mixer-wheelbarrow com- 
bination 
b* Small tumble mixers 

1) 1/2 to 2 bag size 

2) 5 or 4 tumble blades 

2. Barrel power--the mixer 
barrel may be driven by electric 
motor or gasoline engine. 

3. Mixer should be clean and in 
good condit ion, 

a, Worn blades or concrete 
encrusted blades reduce 
mixing efficiency 
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1. Corrosive action of 
various materials used in 
admixtures. 

2. Concept of centrifugal 
force and mixer action. 
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TO BE DEVELOPED 


MATH 


comumcATiom 


SOCIAL STUDIES 


I* Review o£ sizing of 
materials* 


1. Reading and interpreting 
admixture directions* 




2« Review proportion^ 
volume, etc. 


2, Determining correct admixture 
to use from product literature* 








1* tabor requirements when hand 
methods are used* 






2, Development of work 
standards. 






5. Development of protective 
laws regarding man And work* 


1, Determining revolu- 
tions per minute (rpm) as 
it relates to mixer ro- 
tation speed* 

2* Speed reduction fron 
various pulley or gear 
combinations- -diameter 
circumference situations* 


1. Reading operating instruc- 
tions for mixers . 

2. Reading safety rules re- 
lating to mixers, etc. 

3. Reading maintenance di* 
rections. 
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1* Labor savings with mech- 
anized equipment. 

2. Concept of division of 
labor brought about by mech- 
animation* 

3, Changes in hours of work 
and working conditions* 
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IL PRESEKTATIOH OFIKTEGRATED CONCEPTS 

RELATED CONCEPTS 



ntSTBVCnONAL TOPICS 


TECHmCALCX>HCEPTS 


SCIENCE 




4, Procedure » 

a* Prepare proportions 

b» Put approximately 101 of 

requited water in mix^r 
c. Add mix materials 
d* Add 801 of remaining water 
e» Mix at least one minute 
f» Add remaining water 

Mix at least three minutes 




D. Cleaning equipment. 


1» Flush with water. 

2, Scrape any hardened concrete 
from surfaces * 

3,, Flu$^ with water* 
♦ 

4* Lightly oil or wax* 

S, Cleansing agents* 

a. Mild vinegar solution 

{1D\ acetic acid) 
b* Commercial cleaners 


1* Action o£ acids on con- 
crete and cement materials* 

2. Composition of commet* 
cial cleaners. 

3« Safety with acids* 
caustics , etc. 

.1 
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TO BE DEVELOPED 



MATH 


COMMUN/CAT/ONS 


SOCIAL STUDIES 












1. Saitty regulations and 
rules relating to acids, 
etc. 
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III. APPLICATION 

A. Discuss materials used. Explain dry, damp, wet, and very 
we t s and . 

B. Explain tool names and nomenclature--note condition and 
cleanliness of tools . 

C. Have students measure quantities o£ material for a small 
batcfvof the mix designed in Unit 5. Compute usable quantity 
for pouring all or part of formed area in Unit 3. 

D. Place materials in mortar box or bed--dry mix^-then add 
water and complete mix. Demonstrate correct procedures. 

E. Show film; Principles of Quality Concrete . Repeat C 
above for a batch in a small mixer. Demonstrate correct pro- 
cedures . Mix. 

F. Place concrete in forms placed in Unit 3. Apply appropriate 
finisJi. Have students observe finishing methods. 

G. Demonstrate correct method of cleaning tools and equipment. 
Have students clean equipment. 



IV. EVALUATION ClUTliRIA GUlDHLIJ^i; 

A. Have students list materials used for making concrete. 

B. Why is water quality of importance? 

C. Bxplaiii Jiow to Jiand mix concrete ^ -same for small mixer. 

Gxplain how to clean tools and equipment* Indicate impor 
tance of this operation. 



V. SUMMARY 

A. Concrete is a mixture o£ portland cement, inert materials 
(aggregates) and water. The cement forms a semifluid paste 
which must completely cover the aggregate material. Hence, 
correct mixing procedures are o£ great importance if a quality 
concrete is to be produced. Concrete workers must know cor- 
rect mixing procedures. Also, since hardened concrete is 
difficult or impossible to remove from tools and equipment, 
the worker must know correct cleaning procedures. 

VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introduction and motivation. Show film; Concrete 
Example 
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7S minutes Integrated curriculum concepts 

105 minutes Practical application-^mixing concrete 

120 minutes Practical application--£inishing demonstration 

30 minutes Summary and evaluation 



VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Cement Mason^s Manual for Residential Construction , 
Chicago; Portland Cement Association, 33 West Grand 
Avenue , I960, 

2) DeCristoforo, R, J*, Handy Man's Concrete and Masonry 
Handbook , New York; Arco Publishing Company, Inc, , I960 . 

3) Giese, Henry, A Practical Course in Concrete , Chicago; 
Portland Cement Association, 33 West Grand Avenue, 1948, 

4) Recommended Practices for Measuring, Mixing, and Placing 
Concrete , Bulletin 6X4-59, Detroit: American Concrete 
Institute, 1959, 
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INSTRUCTOR'S UNIT PLAN 



Unit 11 
Lesson 1 
Time 6 Hours 



CLUSTER: CONSTRUCTION 
DIVISION: CONCRETE WORK 
SUBJECT: Testing Concrete 



AIM: 

To teach basic concrete tests and reinforce knowledge o£ con- 
crete mixes* 



INSTRUCTIONAL AIDS: 

Film - Soil'-Cement Inspection and Field Control , Chicago: 
Portland Cement Association, Photographic Services Section , 
35 West Grand Avenue (17 minutes, 16 mm, ^ound, color). 

Transparencies - Teacher-prepared transparencies on various 
tests (diagram type section views). Transparencies on re- 
cording test data and its interpretation (tally forms, compu- 
t ation, etc ,) . 



EQUIPMENT: 

16 mm projector, overhead projector, screen^ 

Test cylinder, slump cone, tamping rod, compression test mold, 
rule, shovel, compression test machine, microscope. 

PRIMARY references: 

1) Concrete Technology- - Instructor *s Guide , Chicago : Portland 
Cement Association, 33 West Grand Avenue, 1963 . 

2) Sampling and Testing Ready-Mixed Concrete , Silver Spring, 
Md.: National Ready Mixed Concrete Association, Latest Edition* 

3) Standards on Concrete and Concrete Materials , Philadelphia; 
American Society for Testing Materials, 1970. 
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INTRODUCTION AND MOTIVATION 

A, Have hardened samples o£ quality concrete on display and 
also samples which evidence failures o£ various typ^s , Show 
film: Soil--Ceinent Inspection and Field Control , Discuss ne 
for quality control and proceed with the lesson. 
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II. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



TECHNICAL CONCEPTS 



SCIENCE 



A* Testing; in in<lustry and 
the construction trades. 



it Testing as an integrnl part 
of industry nnd construction. 

a. Mater ial testing 

b. Product testing 
L) Function 

2) Durability 

3) Safety 

c. Nondestructive testing 

d. Destructive testing 



I. Safety factors as they 
relate to building construc- 
tion and other uses of 
concrete . 



B. Samplings 



1. Importance of sampling 
techniques. 

a. ASTM-C172-- Standard Method 
of Sampling Fresti Concrete 



Sample size of sample. 

a. Strength tests 

b. Slump tests 

Procedures for; 

a. Stationary mixers 

b. Paving mi.xers 

c. Revolving drum truck 
mixers 

d. Open top mixers 



Representative samplings 

a. Impartiality 

b. Accuracy 

c. Adherence to 
standards 



Consistency tests. 



Slump test . 

a. ASTM-C14;S-- Standard Method 
of Slump Test ior Con- 
sistency ot Fortiana 
Lement concrete 

b. Accuracy and use of the 
test 

c. t;quip[nent used 

1) Slump test mold or 
s lump cone 

2) Steel or flnt plate 
5) Cone rod 

4) Rule 

d. Procedure 

1) Sampling 

2) Cone preparation 

3) Cone placement 

4) Cone holddovn 

5) Mold filling steps 

6) Rodding procedure 

7) Strike-off 

8) Removing cone mold 

9) Measuring slu:Dp 

lOj Interpreting results 

Ball penetrntion test. 

a . ASTM-C360- - Tentative 
Method of Test for Ball 
Penetration in Fresh 
Portlanu Cement Concrete 

b. ball size and weight 

c. Procedure 

1) Sample and sl^e 

Z) Placement of ball 

3) Measurement 

4) Interpreting results 



1. Tenet ration of ball into 
materials of different con- 
sistencies and densities. 

a. Concept of hardness 
testing 

2. Review of specific 
gravity as it relates to 
concrete materials' weight. 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



K CompuCatlon of ^afctfy 
A. Allowable load 
c. Sjfct/ factor load 

i. Mathenaticnl comparii^ons 



K Uovolopmotit of vocabulary. 

a. Sample 

b. Material te^t mj; 

c Xondostructii^o testing 

d. Destructive testing 

o* Allo\jable load 

f. Safety factor 



The mass production process 

a. Intorchangoability of 
parts 

b. Need for quality con- 
trol 



Tj'pos o f j^iimplo^ , 

a. K^indom 

b. FrequonC)" 

c. Selected 

d. Htc. 



01 



Revicvf moasiireniout. 
J. I lUirav 
h. Volumetric 
c. Avoirdupois 

romputo porcontagoS 



I. Read atul tnter^iret to^t 
VQ^uli^ hi Consumer's Report, 
a. Write i>;iper oa why 

a eertiun pi'oduct ua^ 

^e lec ti\l 



1. Origination and development 
of the Xationjtl Bureau of 
Standards* I 

a. National aspects 

b. International aspects 

Z. Development of independent 
tost i ng laboratories . 

a. Good Housekeeping 

b. Consumer's Report 

c. Underwriter's Lab. 

d. /\morican Society for 
Testing Materials 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 




3, Unit KeiK'it test. 

*1* I^i l^lJo 'otrtliuartl ^^lOCIlOu 

of Test for Air Content of 
Fre,^lily Mi:<otl Loncrote by 
tSruvimetric Mottiod 
Ik SnmpLe and si-e 

c. l*roceJnro 

d. liuerpretation of rcstilts 




]). Strongth or follov^^ap tosts. 


1 . Comprcs,^ ive tests . 

a. ASTM-C3l--Stniidard Method 
of M;iKing niul Curing Uon- 
croto Compression and 
1 Loxiirni Test Specimoiis 
in the ^loitl 

hi ASTM- C5i)- -Standard Method 
of Test for Compressive 
Stroii£th of ftdlded i^on- 
crete Cyi iiidors 

c. Sample uud si-e 

d. Trocoduro 

e. i^ttr M»ii 

t. Shipping 10 laboratory 
Interpreting test results 

1. Fle^tiral test;;;. 

a. Sane material as for 

compressive tests except 
for appropriate pro- 
cedural change 


1. Methods of compres- ^ 
sive testing. 

,1. Safety 

2. Methods of flexural 
testing . 

Ui Llasticity 
b^ Modulus of 
e lasti city 
c . I^reque ncy 


L. Xc^t& for ontramcJ :tiv. 


li Pre.'^snre niethod. 

a. ASTM-C23l--Standard 
Method of Test lor Air 
Content of l^reshly Hixed 
Concrete by the Pressure 
Method 

b. Used tor all concrete 
except highly porous anil 
lightweight aggregate 
concrete » 

1. Volumetric method. 

a. AST^^I-C17 5 --Standard 
Method ot* Test for Air 
Content of i^reshly ^lYed 
Concrete by tJie Volu- 
metr ic Met lod 

l>. US' l^l for^ighly porous 
ziJ^J 1 iglitueight aggregate 
concrete * 

5. Gravimetric metliod. 

a, ASTM* C13S- -Standard 
Method of Test for Air 
Coiuent ol l^reshly Mixed 
Concrete bv tlic Uravi- 
melric Method 
l>, Must know specific grav- 
ities an<l absolute 
volumes c f concrete 
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1. Principles related to 
air pressure and use of 
pressure in testing. 

2. Principles of displace^ 
ment as related to volu- 
metric method of air*en- 
trainment testing. 

a i Air as matter 
occupies space 
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TO BE DEVELOPED 



MATH 


COmUNICATlONS 


SOCIALSTUDIES 








I, Computations related to 
strength of materials* 


1. Reading, writing, inter- 
preting and vocalizing test 
results > 


1. Safety standards relating 
to use of concrete in buildings 
and other structures. 
a» Safety factors 
h. "Fireproof* buildings 


t, , ^#vin|jui^ui^ ID n OX concrete 
yield by the tinit weight 
method- -ASTM-C13fi» 

a» Volume produced = 


At LtjLy inLfi cne principle ot 
air-entraining and its function 
to a lay person* 




weTglit per cu. ft > 
of concrete 






2. Computation of percent 
of air in air^entrained 
concrete > 

a» Percent of air ^ 






theoretical unit wt, • 
measured unit wt> 
theoretical unit weight 
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II. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 




4» Simple ricltl tests for air 
content* 

a* Unit weight test 

1) Measures ch;inge in a 
given amount of mn* 
teriat on h;isis th;it 
increaSc<l air Lessens 
vif eight 

b. Pockct-sUe air indicator 

1) A|>proximate measure 

2) Principle of <Iis- 
placement and tlion 
loss of volume with 
loss of :ijr 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 
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Ill, APPLICATION 

A. Introduce the concept o£ quality control and the need for 
care in performing tests, 

B. Introduce, discuss, and execute a consistency test, 

C. Introduce, discuss, and execute a yield test, 

D. Introduce, discuss, and execute a compression test. 

E. Integrated concepts . 

IV. EVALUATION CRITERIA GUIDELINE 

A. Explain the value of a slump test. 

B. " When one slump differs from another what does it indicate? 

C. Explain how to execute an air- entrainment test with a pocket 
air indicator. 

1). Describe a basic compression test procedure--include 
sampling, molding, curing, testing, and interpreting results. 

E. Why is quality control important? 
V. SUMMARY 

A. Concrete mixes are designed to do a particular quality job 
at a specified cost. Therefore, concrete users specify the 
type mix they desire. To assure quality control, certain tests 
are executed ;vhile the concrete is fresh or plastic* The 
American Society for Testing Materials has established tests 
and standards to be followed. The concrete worker should know 
these tests and how to execute them. 

VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introduction and motivation , 

120 minutes Demonstrating various tests 

60 minutes Integrated curriculum concepts 

120 minutes Practical application--making tests, slump, air 
content and preparation o£ compression test 
samples 

30 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Concrete Technology- " Instructor Guide , Chicago; Portland 
Cement Association, si West Grand Avenue, 1963, ASTM Publica- 
tions, pages 110 and 114. 

2) Design and Control of Concrete Mixtures , Chicago: Portland 
Cement Association, 33 West Grand Avenue, 19S2 . 

3) Manual of Concrete Practices , Vol. I, American Concrete 
Institute, 1961S . 



93 

Q C-IV-ll.ll 

ERIC 



INSTRUCTOR'S UNIT PLAN 



Unit 12 
Lesson 1 
Time 6 Hours 



CLUSTER: CONSTRUCTipN 

division: concrete work 

SUBJECT: Formwork and Forming Concrete 



AIM: 

To teach basic formwork construction and acquaint students 
with materials used for forms* 



INSTRUCTIONAL AIDS: 

Film - How to Build Now Shapes in Concrete > llarrisburg: 
Modern Talking Picture Service, Inc*, J. P* Lilley Pi Sons, 
2009- N* 3rd Street (18 minutes, 16 mm, sound, color). 

Film - New Shapes in Concrete , Chicago: Portland Cement Asso 
ciation, Photographic Services Section, 33 West Grand Avenue 
(16-1/2 minutes, 16 mm, sound, coJor). 

Film - New Developments in Slip Form Paving^ , Chicago: Port- 
land Cement Association, Photographic Services Section, 33 
West Grand Avenue (14 minutes, 16 mm, sound, color). 

Transparencies - Teacher-made transparencies showing how vari 
ous types of forms are constructed, e.g*, slab forms, stepped 
footings, curb forms, steps, etc. 



EQUIPMENT: 

16 mm projector, overhead projector, screen. 

Tools for constructing forms - -hammers , saws, level, rules, 
squares , transit, etc. 

Materials- - appropriate 2 x 4*s, 1 x 6*s, 1 x 8's,-etp. as re- 
quired by unit being formed. 



PRIMARY REFERENCES: 

1) Concrete Basements for Homes , Chicago; Portland Cement 
Association, 55 West Grand Avenue, 196S. 
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2) Concrete Form Construction , Albany, New York: Delmar 
Publishers » Inc.» 1965* 

3) Wagner, Willis H*, Modern Carpentry , Homewood, 111*: 
Goodheart-Willcox Company, Inc, , 1967/ 



I. INTRODUCTION AND MOTIVATION 

A* Show film; New Shapes in Concrete and use film content 
to elicit discussion relative to need for forms to contain con- 
crete until it attains hardened strength. Discuss what would 
occur if forms were not properly constructed and proceed with 
lesson* 
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II PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



A. Principles cf Com construc- 
tion. 



B. Pressures from concrete^ 

materials for ioms ^ footing 
and side^'alk forming. 



Porming foi- u-al Is and bulk- 
heads. 



Forming steps . 



TECHNICAL COIICEPTS 



I. A vell-designod form should: 
Be easily erected 
Be easily stripped 
Bo rendily plumbed or 
i eve led 

d. Be rigid enougb to with- 
stand pressures of con^ 
Crete 

e. Unable reuse of material 

f. Provide means for removing 
debris from formed .irea 



t. Kevieu" materiat from Unit 5. 

2. Relate tbU information to 
t'ormu-ork in general . 



1* Computing rise and run* 

a. Safety aspects 

b. Rise. tread combination 
figures 

IJ 17-1/2" preferred 
2) 17-1/2'* to 20" 
acceptable 



SOENCE 



1^ r-orce vectors^ bracing 
angles* etc. as tbey relate 
to placing stakes aitd 
braces for formwork. 



1 ^ Form sheathing. 

a . b'xter ior plywood 
b - Poim plyu-ood 

1 ) Tbicknessos 

2) Oilinj; 

1. Stiffing ^tuds or iipriglits. 

a. 2" X 4" fir 

b. Spacing 

Whalers. 

a . J.oiigi tttd ina 1 support s 

b. Material sl::e 

1) 2" X 4" fir 

2) 2x2x4" fir 
3J 4" X fir 
Spiici ng 

ii. .^tiiterial 

1) 2" jc 4" fir 

2) {*' X yel low pine 
b. Spacing 

1) At studs or uprights 

2) Intenuediate 

5, Stakes 

ax Material 

1) 2" X 4" fir 

2) 1'^ sc 4" yellow i^ino 
b. Driving stakes 

1) Angie 

2) Motbod 

t>t NuiUng forms. 

a. -.Xail type 

b. Bracing against vihration 
Kheii nail Lng 



1. Coatii\gs and surface 
treatments to aid in re- 
lease of forms from hardened 
concrete. 
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. TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 




1. Write review paper on forming 
methods t mater i als cove red in 
Unit 3. 


1- Discuss the federal high- 
way system. 

a. Function 

b. Financing 

c . Reff ulat Inc f ac tors 








fomula. 

.1 . St i f t'nc'^s - ^lcptik 

I) S = 

b. tchero d c^iuds the 
ii:idt[\ ot' d bonr^t 
Tor ^1 ^ivoi\ thicK' 

♦ 


K Uxerciscs In giving conciie* 
clear orders to others. 

n. As workor-hclper 

b. As foreman 

1. Heading safety regulations 
relating to concrete forming 
practices . 


1. [[uman factors in building 
design. 

a. Function 
■ b. Aesthetics 

2 . Worker relationships. 

a. Getting along cn the 
job 

b. Cooperation 

c. Leader ship-fol Icwer* 
ship characteristics 


vi^K" and Cot<it rmu 

Cod'pnttit ion of riser* 
troad ratios and safe rir^cr 
height . 

( Os t of t irrto lo.s t 

ERIC 


J. hutldln^ vocahtiUry relriting 
tc forniv^ork. 

a. Khaler.s 

b. Stnds 

c. Spacers 
<1. Tie bars 
e. Overhang 

C IV- 12. S 
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1, Safety regulations as they 
relate to steps , 

a, FIlA Regulations 

b. Ramps* etc. for handi* 
capped persons 

1) Federal and state 
regulations 

2. Workmen's Ccmpensation* 



11. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



mTWCTIONAL TOPICS 


TEOmiCAL CONCEPTS 


SCIENCE 




Chock sidcwall formiiiji 
n , Material 

1 ) [Myu'ood types 

2) V* solid u-ood 

3, I'onnini* for ovorhiitiij or 

u. Amount of overhang 
b. Method of forming 

1, kii*t?r foriaiitg, 

a, M;itt'ri;tl ^i;o 

1 } 2'* \ btMght of riser 
2} V* \ \wi^\n of riser 

b, Bcvtflinij bottom eUge to 
onabU* ootuplctt? tread 
finishing 

, Iviser placomont 
1 } Perpendicular 
2} Angled 
}>\ \ read overhang 

5, Niulinj; and staking pro- 
*;cdares, 

ii. Apply iMin\:iplos usod 
for walls 




Fomin^ columns ,tnd plcr:^. 


1, Sheathing materials 

a, Plvwood 

b, Sohd 1" X S" or 10" 

; , Stud:^ or upr » ght^ 
a, J" \ (" ftr 
h, ing 

5, "soJ^v placcwnt and size, 
a, ^'re^^lne \:ojEiput;it ion 

,\ r i"tr 

Use of ^prcadc*rs 
Use of tic boJ ts 

4, ^.'ornor treatment, 

a , J t lUns 

b, Uovols aiivl irhatpfors 

$, Ruinforoement cJearxanoc, 
a, Aggrcu-ite ^ise ratio 
5" Tninimum 




1^ , Conme rc i ;i 1 f crras , 


I. Matoi al usually Stool. 

Wirioiis typos and fastening 
technitiuos are available. 

a, t:cn^ult various iiiuppiy 
catalogs for exantples 

3. Troatod fiberboard forms, 

a. Circular 

b. Irregular shape 

K Various floor and coiling 
pan>. 

a . Corrugated 

I> , Vcf heam 

c , i\in and hc^am 


1> Methods and procedures 
used to produce nardbonrd 
and fiberboard , 

a^ Ligniu binders 
b. Resin binderfi 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 






5, Leg?,l limits and other 
aspects of administering 
first aid. 






1, Consider relative value of 
equipment that is well'Cleaned 
and maintained with equipment 
not cleaned and vhlch dete- 
riorates rapidly. 


1, Figurnig cost unJ 
Jcprcci.-ition of metal or 
commercial forns. 


1. ICcadlnj; literature and di- 
rections for use of coraraerciol 
form ond accessories. 

2. t^xplaliuiig how to assemble 
various typos of form sjrsteras. 
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Ill, APPLICATION 

A. Introduce topic and generate an understanding o£ the need 
for strong, accurate formwork, 

B. Utilise transparencies to explain various types o£ form 
construe tion- -use chalkboard to amplify concepts, 

C. fiave students sketch form structures for selected prob- 
lems. 

D. Practical application--if possible, have students con- 
struct forms for concrete work which will be completed. If 
this cannot be done, have students construct various forms on 
lawn or other work area. Build forms for splash blocks, lawn 
benches, birdbaths or other similar structures. 



IV\ l-VALUATIOX CRITERIA GUIDEIINI: 

A. Lii^t characteristics of a well-designed form, 

B. How are controls developed? Is forming ever unnecessary? 

C. Hqv: are overhangs or panels formed. 

i). Why must stakes be properly driven and aligned. 



V, SUMMARY: 

A, Fresh concrete is a semifluid or plastic material and 
must be contained in a form of some type £o\ most uses. The 
forms must be accurately constructed to proper grade, proper 
dimensioii:^ , and proper shape. Forms must also be con- 
structed in a manner that provides enough strength to with- 
stand the pressure of the plastic concrete. When hardened, 
concrete cannot be readily moved so the concrete worker or 
carpenter who constructs the forms must work accurately. 



VI, SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introduction and motivation 

60 minutes Integ^rated curriculum concepts 

60 minutes Developing concepts and knowledge about forming 

180 minutes Practical applications-construction of step 

form, column forms, or forms of benches, bird- 
bathi>, etc* 

30 minutes Suiamary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Formwork for Concrete , Detroit: American Concrete 
Institute, 1969. 

2) Spence, William P., Architecture- -Design, Engineering , 
Drawing , New York: McKnight § McKnight Publishing Company, 
l9t T, — 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



13 



T 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Reinforcing Concrete 



AIM: 



To familiarize students with the basic principles of concrete 
reinforcement and to present basic reinforcement methods. 



INSTRUCTIONAL AIDS: 

Film - Cons truct ing a Pres tressed Concrete Building , Chicago: 
Portland Cement Association, Photographic Services Section, 
33 West Grand Avenue (11-1/2 minutes, 16 mm, sound, color). 

Slides - Ultimate Strength Design , Lecture Notes and 2" x 2" 
Slides , Detroit: American Concrete Ins titute^ Publications 
Department Box 4754, 

Slides - Teacher-made slides of reinforcing in place. Show 
reinforcing members > temperature members, and tying 
techniques , 

Transparencies - Teacher-made, showing forces on a beam in 
various configurations and the location of reinforcement 
rods . 



EQUIPMENT: 

16 mm projector, 3S mm slide projector, overhead projector, 
screen * 

Various size reinforcing rods, reinforcement accessories, 
tying wire and wire fabric. 

Hammers, bending devices, pliers, shears, hacksaw* 



PRIMARY REFERENCES: 

1) Concrete Technology-- 1 ns truct or * s Guide , Chicago : Portland 
Cement Association, 33 West Grand Avenue, 1963 , 
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2) Dunham, Clarence , The Theory and Practice of Reinforced 
Concret e , New York: McGraw-Hill Book Company, 1966, 

5) A, Standard Recommended Practice for Manufacturing 

Reinforced Concrete Floor and Root Units , DetroIT: American 
Concrete Institute, 1967, 



I. INTRODUCTION AND MOTIVATION 

A, Have several small cast sections of concrete, each about 1" 
diameter and 12*' long, and have students try to pull them 
apart. Repeat operation with a reinforced piece of the same 
dLmensLons, using a 1/8'* diameter, deformed wire as reinforce- 
ment , Show f ilm : Constructing a Prestressed Concrete Building . 
Proceed with body of lesson. 
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11, PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRVCTIC^iAL TOPICS 


TECHNICAL CONCEPTS 


SaENCE 


A. 


Strength o£ cancretu. 


I. Forces or type^? of lo^t^s 
pl:iCed ou <^criiicrete, 
Coiii|)reSifive 
l>. Tensile 

c. Toision*-r:irely will this 
force be present and 
uctuaUy it is a combina- 
tion of tension and com- 
p re^s ive forces 

J. Concrete has j^reat strength 
111 compression. 

5v Concrete is low in tensile 
strength. 


1. Development of an 
understanding of; 

a. Compressive 
strength 

b. Tensile strength 

c. Torsion strength 

2. Experiments to help 
deve lop ab i 1 i ty to identify 
types of forces acting on a 
structure. 

a* Forces on a 

cyl inder 
b. Forces on a beam 

or lintel 




Purpose of reinforcenent* 


1 . Rt^inforcement inc rea ses con- 
crete's .ibility to withstand 
tension forces. 

a. Strength of reinforcement 
momboi's 

b. Strength of total unit 

2. l*roper reinforcement design 
enables the tensile strength to 
be made to etnial or exceed the 
coropreijstve stren^jth of concrete. 


1. Develop a concept of 
strength and properties 
of materials^ 

a* Compressive 
St re ngth 

bv Tensile strength 

Cv Hardness 

dv Brittleness 

ev Ductility 

f . Malleability 

g. Etc. 


C. 


MateriJiL commonly U3ed for 
reinforcement. 


1. Steel is the most accepted 
materi.il for reinforcement. 

a* Strength of steel 
h. .Cost of steel 

c. Sirtilarity of expnnsion 
and contract ion 

d. Hi^h strength atcel 

2. Forms of rehiforcernent 
material • 

a. iJmooth rods 

b. Deformed rods 

c. Keldcd wire fabric 

dv Reinforcement rod^^ bent 
to shape and welded 

3 V Reinforcement accessories . 

a. Slab bolster 

b. Bar chair 

c. High chair 

A* Sizing of reinforcemout 
materi.ils. 

.1. Sizes of reinforcing rods 
lire designated by numerals 
1> n ■ 1/^", *3 = 5/8'' 
and so on by 1/8** 
increments 
b. Welded wire fabric is 
Indicated by wire ga^e 
number and wire spacing 


1. Principles involved in 
rod deformation. 

a. Adhesion 

b. Cohesion 

c. Resistance 

d. Lug size 

e. Lug spacing 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


I . Cocnputat i<f\xS rc lat ing to 
beam loaJing. 

a- Simple equations 
with one unknown 

b. Load bearing area 


1, Reading lintel and other 
concrete hem uUowuble load 
tables. 

a. Permissible spans 
Spacing requirements 

c. Minimum Ion J 


I. Building codes, licensing 
procedures and other govern- 
mental safeguards as related 
to public buildings and other 
structures , 




l^ Build vocabul;iry in relation 
to reinforcement , 

a. Reinforcement 

t>. Deformed rod 

K.- vna 1 1 

d. Tension 

e. Compress ion. 

f. l:tc. 


1. Famous concrete structures. 

2. Architects and their 
creations . 

3. Use of concrete, for aero- 
space launch pads, missile 
silost etc. 




Use oi ^mIQOr^i^s to 
ij^naCi,' rod diaineteri* 








Mse of wire jjage siies. 






3 , 


iveight diameter rntios. 
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II PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



/NSTRUCT/ONAL TOPICS 



TECHinCAL CONCEPTS 



SCIENCE 



Placement o( rcxuioixing 



1. L;irjje jobs or structarc;; 
uluch .ire hvuvily loaded ±>hould 
dcsiijncil by a ±>truc:tarftl 

liet)oral r\ilc cl' pLaccmcat is 
to pat renirorcencnt on »idc 
oppoS i tc tJu* f t>rOe - - i . e ^ , who re 
catic rt^t^^ liH ui tcn±> ton. 

^^ ('oiicrt*tt* coverage over rein* 
torcin^: stevJ use- 

rode jyt'^luiL^emctits To^r 
r^e i tuQ rce<]i Coucrc tc 

4. ^i-^Ucirfcj; rcinforcoPicut steels 
a. tHcrl;tp at least 24 rt>J 

Jianw>tc(S 
h . Mi ninum J,xp is 12" 

r^. '^j^licin:^ vsoKlod wiro f;xhric. 
,1, tHcrhip out* full wire 
-^l^sicij^i; plus 2'* 



1. Principles involved in 
the ftmount of concrete 
covt^ring reirtfotc iti^), steel, 
ft. Maximum aggre^ato 
s i ze an<l re i iiF o rc e - 
ment spacing 



RenuorcenctU ^tccl mast 
froe of ra>t, fi;unt, otc. 



be 



Reintorcni^ij stOel mnst be 
.iL^cur.'it^'^ly p! iCcd accord ing to 
'^[^ec I f U.it len^ iinJ blueprints, 

.1. l*r^i>tMly tie rods in 

b. t^>^> i|>pivpriKitc 
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ro BE DEVELOPED 



MATH 



K Measurement £or j>lacing 
reinforcement steel . 

a. Multiple spacing 
1>* Multiple roJ 

Ulamcti^rs 
c. (leight $pacLng 

Control rod spacing 



COMMUNICATIONS 



1 * fteading reinf rocement spec- 
ifications and blueprints. 

Reading three dimensional 
dn^wings . 



lo7 



SOCIALSTUDIES 



\* education and training re- 
quirements for structural 
engineering. 

a. Licensing procedures 
h. Responsibilities 
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III. 



APPLICATION 



A< Develop an understanding of the strength properties of 
concrete . 

B. Demonstrate the principles of reinforcement, reasons for 
reinforcement, and placing of reinforcement. 

C. Build a beam mold and cast nonreinforced and reinforced 
beams--properly cure beams and subject them to tests. 

Wire mock-up reinforcing rod structures for various 
purposes. 

li. Place welded wire fabric in a mock-up or real form--con- 
sider height of fabric and edge clearance. 

IV. EVALUATION CRITERIA (;UIiJl:LINI: 

A. lixplain reinforcement, 

Lxplain how welded wire fabric helps control cracking of 
concrete , ^ ' 

C. Lxplain how to la|> concrete reiiiforcinfi rods and wire 
fab l ie - 

What Ls the difference between compression and tension? 
I:. lixplain how tension forces work on a concrete cylinder. 
F. Explain the forces acting on n top loaded beam. 



V. SUMMARY 

A. Concrete, as a structural material, is very strong in com- 
pression but does not have much strength in tension. When 
properly designed steel reinforcement is added to concrete 
structutcsi the structural strength of concrete, in tension, 
can be made to equal or exceed the compressive strength. Re- 
inforcement also helps to equalise the forces of expansion and 
contraction and thus aids in crack control. The concrete 
worker must know how to place reinforcement and properly work 
the concrete around the reinforcement steel. 



VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes -- Introduction and motivation. Show film: Construct- 
ing a Prestressed Concrete Building 

90 minutes Discuss principles of reinforcement. Use slides: 
Ultimate Strength Design 
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60 minutes Integrated curriculum concepts 

ISO minutes Practical appl ication- -wire mock-ups, place 
fabric, and cast beams 

30 minutes -- Summary and evaluation 



VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Building Code Requirements for Reinforced Concrete , ACl" 
381 , Detroit: American Concrete Institute, 1965. 

2) Giese, Henry, A Practical Course in Concrete , Chicago: 
Portland Cement Association, 33 West Grand Avenue, 1948. 

3) Huff, Darrell, How to Work with Concrete and Masonry , 
New York: Harper § Row Publishers, Inc., 1970. 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



14 



1 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Joints, Joining and Crack Control 



AIM: 



To familiarize students with joints and details, joining' 
techniques, and methods of crack control. 



INSTRUCTIONAL AIDS: 

Him - Better Dummy Joints , Washington, D. C: United States 
Army Engineers (9 minutes, 16 mm, sound, color). 

Film - Construction of a Concrete Industrial Floor on the 
Ground , Chicago: Portland Cement Association, Photographic 
Services Section, 33 West Grand Avenue (32-1/2 minutes, 16 mm, 
sound , color) , 

Slides - Mr. Quality Concrete , Slides #34 to *f58 Inclusive, 
Chicago: Portland Cement Association, Photographic Services 
Section, 33 West Grand Avenue (2x2 color slides). 

Transparencies - Teacher -made transparencies showing sections 
of various types of control joints. 



EQUIPMENT: 

16 mm projector, slide projector, overhead projector, screen. 
Tools - jointer or groover, power joint cutter. 



PRIMARY REFERENCES: 

1) Concrete Techno logy --Instructor's Guide , Chicago: Portland 
Cement Association, 53 West Grand Avenue, 1963 • 

2) Design and Control of Concrete Mixtures , Chicago: Portland 
Cement Association, 33 West Grand Avenue, 19 5 2,, 
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3) SuRgested Design of Joints and Connections in Precast 
Structural Concrete , Detroit: American Concrete Institute , 



I, INTRODUCTION AND MOTIVATION 



A, Have bimetallic bars set and ready to subject to heat. 
Heat bimetallic bars and have students observe changes. Heat 
other materials and have students generate concepts about what 
changes occur when material is heated. Use these concepts to 
lead into discussion relative to the need for expansion and 
contraction control joints, 



Shoiv film; Better Dummy Joints 
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U. PRESENTATION OF iNTECkATED CONCEPTS 

RELATED COHCEPTS 


INSTRVCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


A, Cons t ru^:t i on jointi>. 


1, Kct'ossity for construction 
joints, 

a, lotal structnves f ro- 
cjuontly cannot be mndc 
in on^ pour 

1>, i'r(M(tientl>' serve as con- 
trol joints 

2. of ru;5tic4tion strip:^ 
for hori-oncal joints, 

J, >]otUo(l of loc;ituij^ In 
form 

b, rourin^i proct'dures 

«>, \oitiC4.ii joints 

a, (Groove and tenon 

b , Vec ;5!\apcd 

c, Sealing; 

!) Hot [utcli 
^ i SoaJ ing strip of 
i^liect inotal 


1 , S Ight lines and 
joint placoroent for ap- 
pearance, 

2, Principles reUt ing 

to clnsticity of nnterials. 


\ Joiftinc new concroto vi^th 
J old, 

* 


1 , \*vi n^: iplcs mvo Irt^! , 

a , Roujilioned surface 

b, Clcin surface 

c, i>anp or xvet surfiice 

2 , t^rocoduro, 

n. Wot surface 

b, t'aint with cement grout 

c, Taint just ahond of 
pouring *sren 

\ } ilrout must bo wot 
,md fresh w'hcn con- 
crete bonds with it 


1. Effect of dust or dry 
material at joining sur- 
faces , 

2, Develop an understand- 
ing of: 

n. Adhosiork 

b. Cohesion 

c . rus ion 


0, Lxpansion and conti^jc 1 1 
joints* 


i . i'r incip ic> involvod, 

a , Tho Y}r\:\ 1 oApan.^ i on 

b, fhenual contraction 

c, Contraction by drying; 

d, K,>cpnnslon by ivetting 

0, ,\ocossity for providing 
for intoijrlty nnd np- 
peurnnce of the structure 

2. Mat^T tals iisod . 

a, MotJl strips 

1 ) Copper 

2) (inlvanized Iron 

b, iUtumcn trcnted folt A 

c , Plastics ^ 

5 , 'iethods 

a, Keyxvay joint,s 

b, Sliding joints 

c, Open joints with elastic 
filler and cover plates 


1, Coefficients of thermal 
expansion. 

2, Expansion froio absorp- 
tion of moisture, 

5* liffect of concrete 
materials on: 

a. Copper 

b. Calvatuzed iron 

4, Principles of ^nlvnuic 
actioi]^ 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



1. Pevolop C0ltCO[>t of 
mul t iple spac ing . 



Vocabulary building, 
a. Rus t icat ion 
h. Vort ical joints 
Control joints 
i^xpansion 
Coiiti^tct Lon 
Oummy joiTit^ 



J. 



1. Potential problems rclate<t 
to concrete construction in 
Alaska anJ other cold areas. 
□ . Controi problems 

b. Construction problems 

c. Ecological problems 



liovolop iiXti \ ity to: 
a. Tlutik 
l>. [;v:iluato 
C. liypotiics i;o 
d. S>"nthcsi;o 



L. Computation ot' the 
anotmt oi c^pan^ion 
contrac tton Juo to: 

a. Thormal chaufic^ 
Moisture cban^ios 



I. K^?ad ahout in.itort.tl^ wsk-kX 

tor ti^pansion ,ii>int^. 

hcvolop .ilnlity to n.iko 
critiL.il evaluations of 
natcri.il^ 



I. bffcct of faulty expansion 
joints on highway construc- 
tion- 

a. HaiarJs Jovolop<?d 

b. Tax misuse 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRVCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 




I. ^c^:t'^-Uv K}i ^■r;K'K control, 

,1. iK'-prii of cut 
1>. 1\ i Jth cue 

5 . I'l jccntvit oT joints 

^ . \ i sual <tppl t c.tt ions 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



1. Roinf orceraent o{ 
fraction^j as related to; 

a. 1/5 thickness of 
concre te 

b. Itxvc equal spaces 
for a given length 
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III. APPLICATION 

A. Discuss various types of control joints and joint filler 
materials . 

B. Demonstrate methods of joining freshly poured concrete to 
a new batch of concrete. 

C. Dojnonstrate how to join fresh concrete to hardened con- 
crete--the use of cement grout. 

D. Demonstrate how to make expansion control joints and crack 
control jo ints . 



tV. tVALUATIOM CRIT1:RIA GUIDl-LIME 

A. What are crack control joints? 

B. txplain how to prepare the surface of hardened concrete to 
correctly accept fresh conciete. 

C. What is a rustication? Why is it used? 

I). Does concrete expan<l and contract with changes in temper- 
ature? Changes in moisture? 



V. SUMMAkV 

A. Concrete like other materials e;cpands with heat and con- 
tracts when cooled. Hence, it becomes necessary to provide 
joints which permit movement without damaging the structure or 
the concrete material. Also when fresh concrete is added to 
previously poured hardened concrete certain steps must be taken 
to insure a correct bond between the two batches. Crack con- 
trol joints are used to insure that inevitable cracks ivill 
occur ut points uhere they will not injure the structure. 



VI. SUGGUSTl-I) TIMl: SEQUENCE LISTING 

50 minutes Introduction and motivation 

60 minutes Integrated curriculum concepts 

90 minutes Presentation of principles 

ISO minutes Practical application 

30 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

IJ Control Joints Regulate Effects of Volume Change in Con- 
crete Masonry , Detroit: American Concrete Institute Journal , 
July 1957. 

2) Daliell, Ralph and Townsend, Gilbert, Masonry Simplified , 
Vols. I and II, Chicago: American Technical Society, I960, 

5) Graham, Frank D,, Mason^s and Builder's Guide , Vol, 3, 
Indianapolis : Theodore Audel, 1962, 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



IS 



1 



CLUSTER; 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT ! 



Handling and Placing Concrete 



AIM: 



To teach the correct methods for transporting and placing 
concrete. 



INSTRUCTIONAL AIDS: 

Film - How to Transport > Place > Finish, and Cure Quality 
Concrete , Harrisburg: Modern Talking Picture Service, Inc . , 
J . P. TTlley § Sons, 2009 N. 3rd Street (32 minutes, 16 mm, 
sound, color). 

Slides - Mr. Quality Concrete , Slides *fl2 to SIS Inclusive, 
Chicago: Portland Cement Association, Photographic Services. 
Section, 33 West Grand Avenue (2x2 color slides). 



EQUIPMENT: 

16 mm projector, 3S mm slide projector, screen. 



PRIMARY REFERENCES: 

1) Concrete Technology "Instruct or ^ s Guide , Chicago: Portlai 
Cement Association, 35 West Grand Avenue, 1963 . 

2) -. Huff, Darrell, How to Work with Concrete and Masonry , New 
York: Harper § Row Publishers, Inc., 1970. 

3) Recommended Practices for Measuringj^ Mixing, and Placing 
Concrete , Bulletin 614-59, Detroit! American Concrete 
Institute, 1959. 



Wheelbarrows, two-^wheel concrete cart. 
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INTRODUCTION AND MOTIVATION 

A. Have some rather wet concrete prepared and drop it approx- 
imately five feet into a box with plexiglass front. Show the 
amount of material segregation which takes place. Discuss need 
for placing concrete rather than pouring it. The work and work 
site must be properly prepared so that concrete may be placed 
efficiently^-stress need for planning. 

B. Show film: How to Transport, Place^ Finish, and Cure 
Quality Concrete . 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


A, 


V ruparatt^n tor rucu i\ lu^ 
concrete on the site. 


K rreparatioh of ^uhgra^lc mii^t 
ho coriplotcil, 

J, Vo\r.\ proporly erected, 
a, Proper grade, shape^ 

and ditnen^ioiiS 
h. Reinforcement mast be 

p laced 

Provisions made for 
wheeling or cUuting 
concrete to formed area 

5, Stte mast be cleared to 
citable t ruck maneuvering. 






MoTCinoiit or tran$port.uion 
at job site. 


1. delays in unloading concrete 
nust bo avoided, 

:k Time'cost factor 

b. Stiffening of concrete 

c . >Lix i mum ' uu 1 oad i ng t inie 
allotted 

1. Truck should get ns close to 
unloading site a^^ i^^os&ible. 

0 . On* s 1 tc transportation, 
a. i^'iieelbarrows 
b . Jx^O' wbeol bugg ies 
Crane buckets 

d. Pneumatic j^umps 
Pro}^ chutes 


U Various classes of 
levers as they relate to: 
a. Wheelbarrows 
bi Two'whcel buggies 
C- Crane bucket 
releases 

2. Principles of move* 
ment of materials by 




Placing coniirute in wr^.s. 


1, Foins nust be properly con- 
structed. 

a, Trope r bracing 

b , 0 i 1 cd 

c, Clean of debri^s 

4 , ile i n f orcement secu re I y 
fastened and ru^t free 

Concrete placed as close to 
final po^^ition as possible. 

a. Prevent pushing, dragging 
or pouring of concrete 

b. Use of chutes 

a. Straight chutes 

b, Drop chutes 

5, Consolidating or compacting 
cone rote- 

a. H-ind spad ing 

b. \ ibrators 

1} inserted 11*' to IS'* 

.spac i ng 
l\ Vibrate S to 15 

seconds 

c. Dry mix vibration is good; 
vet mixes tend to bring 
exce:^$ moi^^ture to the 
surface 

d. ovcrvibration or-vihra* 
tion against reinforcing 
can force a form apart 
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1. Effects of long drops, 
excessive movement of con- 
crete, and excessive vi* 
bration of concrete on the 
qual ity of the job. 

a. Segregation 
h. Principles of 
alluviation 

2. The effect'of vibration 
against reinforcing steel. 
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TO BE DEVELOPED 


MATH 


COmVNlCATIONS 


SOCIAL STUDIES 


I, Mv^^lsurtllg truck clear- 
ance, 

a. Height 
Width 

Turning raUius 




1, Effects of temperature 
on concrete in terms of 
ordinances and regulations 
controlling cold weather 
concrete placement. 


1. Ratios a^ ri^'late 
to iur cyUnders and 
pressures gcnt^rated. 

I. Computation of time- 
natorials costs. 


1* Use of hand signals nnd other 
means of conununication when noise 
or distance prevent normal verbal 
communicat Ions . 




1, Coctputation of angles 
of repose, 

a. Chute placement and 
rat<i of fall of 
concrete as a factor 
of the angle of the 
chute 

b. ^Vnount of '*roir' of 
fresh concrete*- 
ant^Ie of repose 


1. Keeping records of quantities 
of concrete plac^id, 

a. Signing material receipt 

S 1 1 J)S 

b. CUccking quantities 

c. Kecording techniques 
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Iv Regulations concerning 
occupancy or removal of con* 
Crete forming and support 
structures. 
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II PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 




U AdJitij; u^iter at job sito* 

J. sikoultl be {kvoidcd 
1) hVMkcns t:otior^?tt^ 
1} Affects watcrtii:htness 
>f \ffccts durability 

b, Addini: w,»tcr to 'thU con- 
crete to in.tke it more 
phkstic should never be 

Placinji eontrrcto re<iuires 
hork and thti use of water to thin 
eoacretc nay reduce the work Init 
it v^ill result i n aa inferior 
product < 




E. Safety, 


U Trans(*ortinft coacretc, 

a< lie sure the load is not 

too i:reat 
b, Kc iiurc of your fooling 
V- Be sure sen f foldi ng, 
plaaks aad ramps are 
strong and iiecnre 

Stay clear of form supports. 

a< " Do not bump form snpnorts 
whi^li may cause freshly 
poured or uncured con- 
crete to CO t lai^^c 

b. \rtcr initial placing 
check foms for rigidity 
and strcnj^th 


U Cbain reaction when a 
brace, support or other 
structural member fails 
and places excessive stress 
on other members. 
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70 BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 




1. Reading and undorstanding 
terminology and content of in- 
s^urance po licie±> . 


1. Investigation of vari- 
ous types of insurance. 

a. Life 

b. Hospitalisation 

c. Income * 
d* Retirenient 




1. Reading saft^ty rt^gulat ions i 

1, Filling out insurance forms, 

5* Writing letter;; relative to 
accidents or accident claims, 

4* Completing accident reports* 


1. Workmen's compensation 
1 aws • 

a, Deatii resulting from 
accidents 
Back injuries and 
otiier similar injuries 
Benefits 
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APPLICATION 

A. Discuss handling and placing o£ concrete. 

B. Discuss the job site and planning necessary for deliv^ery o£ 
concrete. 

C. Have students wheel wet stone and sand mixes in a wheel- 
barrow and two-^wheel cart or Georgia buggy. 

D. Reinforce learning o£ forms being ready to receive concrete 
Discuss wheeling ramps to form areas. 

E. Have students place concrete in a narrow form. 



EVALUATION CRITERIA GUIDELINE 

A. Describe planning necessary before concrete is delivered to 
the site. 

B. ivhat is honeycombing in relationship to concrete? 

C. What moans are used to transport concrete from the mixer or 
truck to placement location? 

U. Explain how to place concrete in a deep, narrow form. 

H. h'hy must uniform placing and consolidation methods be used? 



SUMMARY 

A. Correct methods must be used to place concrete if a quality 
job is to result. Improper methods can result in honeycombing, 
sand streaking, and segregation of the concrete material. Care 
must be taken, to assure that concrete is placed and not poured, 
is not dropped from too great a height, nor overvibrated. Also 
concrete must be placed within 30 to 60 minutes after mixing. 



SUGGESTED TIME AND SEQUENCE LISTING 

45 minutes Introduction and motivation 

60 minutes Integrated curriculum concepts 

90 minutes Presentation of principles relating to concrete 
placement 

135 minutes Practical appl ication- -practice with concrete 
moving equipment and placement of concrete in 
various situations 
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30 minutes - 



- Summary and evaluation 



VIK SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Dalsell, Ralph and Townsend, Gilbert, Masonry Simplified , 
Vols, I and II, Chicago: American Technical Society, i960, 

2) Graham, Frank D,, Mason's and Builder^s Guide , Vol, 3, 
Ind ianapolis : Theodore Audel, 1962 , 

' 3) Guide for Construction of Concrete Floors on Grade , 
Detroit: American Concrete Institute, 1962, 
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INSTRUCTOR'S UNIT PUN 



Unit 16 



Lesson 1 



Time 6 Hours 



CLUSTER: 



CONSTRUCTION 



DIVISION; 



CONCRETE WORK 



SUBJECT: 



Concrete Finishing 



AIM: 



To teach the operations which must be performed to obtain an 
attractive, durable finish to the concrete surface. 



INSTRUCTIONAL AIDS: 

Film - How to Transport^ PIace> Finish, and Cure Quality 
Concrete ^ Harrisburg: Modern Talking Picture Service, Tnc . , 
J. P. Lilley § SdtTs, 2009 N. 3rd Street (32 minutes, 16 mm, 
sound, color) . 

Film - Concrete Examp le , Chicago: Portland Cement Associa- 
tion, Photographic Services Section, 33 West Grand Avenue 
(16 minutes, 16 mm, sound, color). 

Slides - Mr . Quality Concrete , Slides #16 to #20 Inclusive, 
Chicago: Portland Cement Association, Photographic Services 
Section, 33 West Grand Avenue (2x2 color slides). 

Samples - Teacher-made 2*' x 12" x 12" concrete sample slabs 
showing various types of concrete finishes. 



EQUIPMENT; 

16 mm projector^ slide projector, screen. 

Finishing trowels, finishing floats, darbies, edgers, corner 
tools, groovers, jitterbug floats, bull floats, rub bricks 
and power trowels. 



PRIMARY REFERENCES; 

1) Concrete Technology- - Instructor 's Guide , Chicago; Portland 
Cement Association, 35 West Grand Avenue, 1963. 
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2) Giese, Henry, A Practical Course in Concrete , Chicago: 
Portland Cement Association, 1948. 

3) Goldblatt Trowel Trades Tool Catalog , Kansas City; 
Goldblatt Tool Company, 511 Osage Street, Kansas City, 
Kansas, Latest Edition, 

4) Hu££, Darrell, How to Work with Concrete and Masonry , 
New York: Harper § Row Publishers, Inc, , 1970t 



INTRODUCTION AND MOTIVATION 

At Have on display example slabs o£ concrete finishes. 
Generate discussion relative to the function of the various 
finishes and methods used to obtain them* 

B, Display concrete finishing tools'-elicit suggestions for 
use of these tools* 

C, Proceed into lesson and develop an understanding and 
skill in the use of basic tools, 

D, Show applicable part of film; How to Transport, Place, 
Finish and Cure Quality Concrete. 
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n. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


A. Consoll Jilting concrete. 


1. rtinCtion of the process. 

a. Providing uniform plastic 

b. Eliminating stone pocket? 

c. hliminuting large nir 
vo ids 

2. Methods used, 
a. Tampers 

o . KOI lers dnd roller screeui? 

c . Ji tterbugs ^ j i tterbug 
t;r:ivler 

d. Strif;c-oCf board or 
straightedge 

1) Strike-ofC wsually 
used 


1. Theories and prin- 
ciples of mixing and 
compaction to produce 
a uni form mass . 

2. Pressures developed 
via tamping. 

a. Area vs . down- 
ward force 


B. Loveling concrete. 


\ . Function. 

a. fo level concrete to 
screed or grade stakes 

b . Remove r i dges and 
irregularities 

c. Produce a true* even 
sur Cnce 

2. Frequentiv a combined effort, 
a. I.cve ling and consol ida^ 

tion by use of strike-off 
boiird 

3. Method. 

a. Aluminum or miignesiuoi 
s tralglitodge 

b. 2 4 or 2 X 6 straight- 
edge 

c. Keciprocat ing mot ion with 
one end slightly advanced 
of the other 

d. Keep some concrete ahead 
of the strike-off board 
to fill low spots and 
assist in consolidation 


1. The strike-off proc- 
esS'-how and why it works 
a mortar to the surface. 

* 


C. Pro^Utcing a workihj: suri^icc" 
darhyinj^ and bull floating. 


1 . Fuiic tion. 

a. Helps smooth surface by 
eliminating ridges and 
voids 

b. Helps to lower or embed 
large aggregate 

c. Ai.^s in producing mortar 
surface for further 
finishing 

2. Methods used. 

a. Bull floating 

b. Darbying 

3. Some precnutions. 

a. Should be done before 
water bleeds to the 
surface 

b. i^o not overwork the 
concrete 




o 
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TO BE DEVELOPED 



MATH 


COmVNjCATIONS 


SOCIAL STUDIES 




1* Explore tlic need for various 
typos of concrete finishes, 
a* [Emphasize logic and 
rationale development 




I, Computing amount of 
fall t'or Uvainage parpo±>e±>. 

a. Total length 
drainage? 

b* luiW per foot 


I, Vocabulary development of 
terms related to concrete 
finishing. 


1* The effects of highways on 
economy and development of: 
a. Rural areas 
Urban areas 


1 4 C'ontpu t\ng anU roeo r J iiig 
labor time figure;; for cost 
and estimating purpojicsi 
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n. WIESENTATIONOF INTEGRATED CONCEPTS 

RELATED CONCEPTS 



, /INSTRVCnONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


P« Jointing. 


1 . IHmction. 

a* To control cracks and 
contraction cracks by 
cutting a weakened plane 
into the concrete 

2. >tethod. 

■a* Joint cut to 1/4 the 

depth of concrete with: 

1) Udge of trowel and 
straightedge 

2) Groover with a bit 

3) Masonry snw 
b* Spacing 

1) 4 to S ft. on side* 
wa 1 ks 

2) 10 to 15 ft* on drive* 
* way s 

3) Consider uniform 
spacing within limits 
for appearance 

a* Doi\c vUei\ water bleed and 
sheen have left the 
surface 

b. If cut with masonry saw, 
do 4 to 12 hours after 
placing and finishing 


U Expansion and con* 
traction. 

a* Tension cracks 
b* Forcing cracks to 
form at weakened 
areas 
c. Uplifting or 
cracking caused 
by expansion 


B. Edging. 
* 


1. Function^ 

a. Appearance 

b* Produce stronger edge 

1) Prevents chipping 

2) Prevents spalling 

Method, 

a* Hand edgers 

Small radius 
Z) Large radius 

3) Step and corner 

4) Curb and gutter 

5) Base tool 

b. Long handled edgers 
1) Rotating head 
Z) rUp*flop 

3* Some precautions* 

<i< Be sure all large aggre- 
gato is covered with 
mortar 

b* Be sure edge is straight 

c. Sntall radii are easier to 
maiiitnin than large when 
used at joints 


1* The use of radii or 
rounds and fillets to dis^ 
tribute stress. 

a. Compare with metal 
cast ings 


F. Floating. 


1. Function. 

a* Remove small humps 

b* Fill small depressions 

c * Compact concrete 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 


L. M«HtIi j& it relates to 
liguring expansion and con- 
traction* 

2- Converting from Fahren- 
heit to centigrade and the 
reverse, 

3. Uniform divisions vithin 
allowable limits v.hen de- 
signing J walk or driveway* 


1* Development of pertinent talks 
or demonstrations to other train- 
ees or workers* 


1* Competition and free 
enterprise* 

a* Research and <Jevelop- 

mm of products 
b* Research on uses of 

concrete 
c* Development of 
finishes, etc. 


1- Review or present 
concept of radii and curve 
goncrat ion* 






2- Review concept of 
tangent points relate^^ 
to TUlets and corners* 







1* Reading and understanding 1* lawsuits and fixing of 

specification:^ relating to responsibility when a con* 

finishing concrete* crete product fails* 

a- Compliance to 
specifications 

b. Faulty workmanship 

c, "Act of God'V 
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11. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



JttSTRfJCTlOmi TOPICS 


TECmnCAL CONCEPTS 


SCIENCE 




Method. 

a. Eland 

1) Weod floats 

2) Cork floats 

3) Metal floats 

b. .Machine 

1) 3 an<X 4 blade 

2) Adjustable pitch 

3) E^loat and trowel pads 

3. Timing. 

a. When all water sheen has 
left concrete 

b. When experience directs 




Final finishing. 


1 . E^unction. 

a. To produce the desired! 
surface finish 
1) Smooth--steel trowel 
:) Hand float 

3) Broon 

4) Burlap or bel t 

5) Novelty 

2. Methods. 

a. Eland steel troweling 

b. Machine steel troweling 

c. Hand floating 

1) Not initial floating 

2) Gritty non-skid! finish 

3) Can be swirl pattern 

d. Broom - 

1) Usually straight line 
bristle lines 

2) Can produce checker- 
board or other patterns 

3 \ Non-skid surface 

e. Burlap or belt 

1) Untque finistt 
Z) e** to 12** burlap, 

rubber, or canvas tool 

f. Novelty or textured! 
I) Divider strips 
I) Grooving 

3) Hxposed aggregate 




H. Finishing air -entrained 
concrete. 


1. Few changes from normal 
concrete . 

a. Major change is that less 
water is used; hence, 
finishing times can start 
earlier 

b. Magnesium or aluminuia 
floats and trowels are 
used for hand methods 

Ci Machine methods are 

practically same as non-^ 
air- entrained concrete 
except for starting sooner 
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1. Reasons why air-en- 
trained concrete would 
"stick" to a wood flout. 
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TO BE DEVELOPED 



MATH 


COmVNICATIONS 


SOaAL STUDIES 








\. Cost aaal/»is of hatid 
finishing vs. machine* 


\. Oral explanations of the 
visual and functional effects 
gained by various surface 
Finishes * 


1. Sidewalk and highway snow 
removal regulations* 

2, Taxes and highway main- 
tenan c^* 



3< Highway studies in terms 
of finish on road surface* 
a* Durability 
b< Braking safety 
c. Hydroplaning 



1, Cost analysis In terms 
of comparing finishing 
time of nonair-entraineU 
concrete with air-entrained 
concrete. 
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Ill . APPLICATION 



A. Use catalog to present various tools used in concrete 
finishing- -teach name> use and nomenclature. 

Have students pour small slabs or pour and finish a slab 
for some specific job, 

C. Have students apply finish to lawn benches, etc. 
Teach proper tool cleanup and maintenance. 



IV, EVALUATION CRITERIA GUIDELINE 

A, Why is concrete finished? What is meant by finishing 
concrete? 

B, What is the function of floating? 

C- Uxplain how to make a control joint, 

D- How is a steel trowel used for the first floating? 

E. Explain what is me.ant by striking-of f , 

F. Explain how to clean concrete working tools. 



V . SUMMARY 

A, The final finish on a concrete slab or other concrete sur- 
face largely depends on the function of the piece and the 
desired visual appearance. Regardless o£ the finish selected, 
it must be properly done to assure proper wearing and appearance 
qualities. Knowing the correct procedures and developing the 
required skill is important for one desiring to become a con- 
crete worker. 



VI. SUGGESTED TIME AND SEQUHNCE LISTING 

30 minutes Introduction and motivation 
90 minutes Integrated curriculum concepts 
60 minutes Presentation of principles 
ISO minutes Practical applications-applying different finishes 
30 minutes Summary and evaluation 
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VII. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Exposed Aggregate Finishes for Flat Slabs , Chicago: 
Portland Cement Association, 55 West Grand Avenue, 1962, 

2) Finishing Quality Concrete , Chicago: Portland Cement 
Association, West Grand Avenue, 1964, 

5) Witt, J, C., Portland Cement Technolo_gy , New York: 
Chemical Publishing Company, lyob, 2nd Edition , 



FRir 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



17 
"T 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Concrete Protection and Curing Techniques 



AIM: 



To teach methods of protecting concrete from adverse weather 
conditions and :l1so how to cure concrete to achieve a quality 
product. 



INSTRUCTIONAL AIUS: 

Film ' How to Transport > Pl^^^> Finish and Cure Quality 
Concrete > llarrisburg: Modern Talking Picture Service* Inc. , 
J. P. Lilley § Sons, 2009 N. 3rd Street (32 minutes, 16 mm, 
sound , CO lor) . 

Slides - Mr. Quality Concrete , Slides #21 to *f24 Inclusive, 
Chicago: Portland Cement Association , Photographic Services 
Section, 33 West Grand Avenue (2x2 color slides). 

Slides - Teacher -made slides showing types of materials used 
for protection, correct placing of materials and removal o£ 
mater ials . 

Samples - Frozen uncured concrete, frozen and hardened con- 
crete, and properly cured concrete. 



EQUIPMENT: 

16 mm projector, 35 mm slide projector, screen. 



PRIMARY REFERENCES: 

1) Concrete Technology- - Instructor^ s Guide , Chicago: Portland' 
Cement Association, 33 West Grand Avenue, 1963 . 

2) Design and Control of Concrete Mixtures , Chicago: Portland 
Cement Association, 33 West Grand Avenue, 1952. 
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3) Manual of Concrete Practice ^ Vol* I, Detroit; American 
Concrete Institute , 196S * 



I. INTRODUCTION AND MOTIVATION 

A* Have on display three test pieces o£ concrete- -one frozen 
during curing to show ice crystals, one which was frozen and 
then thawed and hardened, an<l one properly cured* Have students 
attempt to break the various pieces and use the results to lead 
into the lesson, 

B, Show appropriate part of the film: How to Transport^ Place^ 
Finish and Cure Quality Concrete ^ 
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IL PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRVCnONAl TOPICS 



TECHNICAL CONCEPTS 



SCIENCE 



A. Reasons for curing concrete. 



Function. 

a. To enable correct and 
complete hydration 

b. Increase strength 

1) If kept moist daring 
first 7 days strength 
may be increased 
approximately SOI 

c. Preventing plastic 
shrinkage cracks 



1. Tijne periods for 
attaining maximum 
strength of concrete. 



Preventing excessive or 
rapid evaporation of water. 



K Planning. 

a. Placing concrete in the 
spring and fall seasons 
if possible. 

b. Building windbreaks 

c. Using cool materials 

1) Aggregates 

2) Water 

d. Wetting formSt subgrade^ 
etc. before placing con- 
crete 

0. Planning for efficient, 
rapid vorking of concrete 

2. Keeping concrete moist. 

a. After concrete has been 
finished and has attained 
its initial set 

b. Spraying with water 
c« Flooding with water 

1] Be sure concrete Is 
set enough to prevent 
erosion 
d« Ponding "'building dikes 

around edge and filling 

with water 

1) Be sure concrete is 
adequately hardened 

e. Moisture retained by wet 
strawt sand or burlap 

f. C<?vering wet concrete with 
plastic films or water- 
proof paper 

g. Use of chemical admixtures 



1. Understanding of 
relative humidity . 

2. Cooling via evapora- 
tion. 

3. I^ate of evaporation 
with various wind forces. 



C. Time required and general 
conditions for curing 
concrete. 



1. Time*-a minimum of 3 to 7 days 

2. Temperature range: 

a. 3 day curing 70'*P* 

b. S day curing SO*F. 

c. Best rango—SS" to 73**^'. 

3* Wind velocit/--evaporation 
rate. 

a. Increases 4 times from 
wind speed of 0 to 10 mph 

b. Increases 9 times from 
10 mph to 25 mph 

4. H/dration stops at 33*F." 
must maintain temperature above 
freezing* 

S« ^lo curing is better than 
alternate wetting and dr/lng. 
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1. Experiments with condi* 
tions enabling or preventing 
hydration. 

2. Experiments with wind 
velocity and humidity re- 
lating to rate of evapora- 
tion . 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 




1, Developing appropriate 
vocabularyr 




1. Computing areas to 
enable estimation^of quan- 
tities of protective 
mater ials * 

Z. Computing the amount of 
chemical rotar^Jers which 
can safely be added to 
concrete* 


1, Writing reports of weather 
conditions for permanent job 
records* 

2. Writing work schedules and 
planning procedures* 


1* Economic impact of all 
weather construction and 
concrete working. 




/ 


1. Neftd for controls and 
legislation to protect the 
client and public when ccn-- 
struction proceeds under 
ad\rerse conditions. 
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U, PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TCmCS 



TECHNICAL CONCEPTS 



SCIENCE 



D, Hot weather concreting. 



li Basic considerations, 

a. Cement must harden by 
hydration 

b. Approximately 3 gallons 

of water per bag of cement 
is necessary for hydration 

c. ^fain problem of hot 
weather concreting is to 
tceep evaporation below 
the equivalent of 3 gals, 
per bag of cement 

2i Planning- -plan so that no 
delays occur In placing and 
finishing the concrete, 

3i Use cool materials, 

a. Keep aggregates in shade 

b , Chill the water 

4, Begin curing process intme- 
diately after the completion of 
the finishing process. 



1, Making test specimens 
in hot weather, 

a. Conforming to 
specifications 

b. Keeping test 
cylinders cool 
and damp 

2, ASTM designation C-51, 



£, Cold weather concreting. 



1, Basic considerations, 

a. Temperature tnust be above 
33*F. for hydration re- 
action to take place 

b. If freezing occurs, hy- 
dration will stop--when 
favorable temperatures 
occur, hydration vill 
continue 

c. Repeated free£e-thaw sit- 
uations will result in 
lower strength and lower 
weathering qualities 

d. Best procedure is to main' 
tain teoiperatures above 
freezing until concrete 
cures 

^ Planning- -plan so that no 
delays in placing or finishing 
concrete occur, 

a. Have all forms and equip- 
ment ready to receive 
concrete 
b« Build protective en- 
closures 

Kave space heaters avail- 
able ^ 

d. Have insulating tnaterials 
available 

e. Use high-early-strength 
cone rete 

3, Use warm materials, 

a. Heat fine aggregate 

b« Under severe conditions 

heat coarse aggregate 
c. Heat mixing water 



1, The effect of exces- 
sively heated materials on 
concrete , 

a. Plash set 

2, Temperature mixture 
ratios--heat transfer from 
various materials. 

a. Stone to water 
b« Reinforcing steel 
to concrete 

Chemical reaction of 
calcium chloride as an 
accelerator for hardening 
concrete. 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIALSTUDIES 



1. C(»nputations relating 
to ASTM C*31 concrete tests. 



1. Keeping records of test 

specimen collection* 

a. Conditions of collection 
b* Recording protective 
conditions for samples 

2* Reporting results of tests. 



1 , Est imat ing addi t ional 
costs due to materialf 
equiprtent and labor needed 
to protect concrete against 
freezing* 

2. Est imat iit^ excavation 
costs in cold weather* 



1* Writing reports of weather 
conditions for permanent job 
records. 

2. Writing requisitions for: 
a* Protective materials 
b. Purchase of space 

heaters 
c* Rental of space heaters 



1* Study of working conditions 
for cold weather concrete work* 
Consider: 

a* Discomfort 

b* Safety 

c* Compensation 

d* Time lost due to bad 
weather 

2. Causes for highway deterio- 
ration during freeze-thaw 
periods. 
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II PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



WSTRVCnOML TOPICS 



TECHNICAL CONCEPTS 



SaENCE 



Keep material temperatures 
so that mixed concrete 15 
between S0-70*F. when 
placed 

1) Do not h«at water 
above 140'*F. 

2) Guard against flash 
set 

4. Use chemical accelerators. 

a. Use sparingly 

b. Pollov directions 

5. Protect fresh concrete. 

a. Cover with insulating ' 
materials 

b. Use space heaters to 
• prevent freezing 

6. Begin curing itnmediat«lx. 
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TO BE DEVELOPED 



mm 



COmUNICATlOI^ 



SOCIAL STUDIES 
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III. 



APPLICATION 



A. Introduce lesson with experiment regarding strength o£ 
properly cured concrete and improperly cured concrete . 

B. Demonstrate the results o£ hot, windy atmosphere on con- 
crete via a setup with heat lamp and fan. 

C. Demonstrate measures used to retain moisture in concrete. 

D. Using a lab setup, demonstrate cold weather effects on 
concrete . 

E. Demonstrate methods of maintaining minimuin curing tempera- 
ture. 

F. Demonstrate normal high strength curing techniques. 



IV. EVALUATION CRITERIA GUIDtLINE 

A. What precautions must be taken when using chemical accel- 
erators? 

B. List procedures and conditions most conducive to properly 
curing concrete* 

C. List m chods of retaining moisture in concrete during hot, 
windy and low humidity weather. 

D. What temperature range is best for curing concrete? 

E. Why doe:> hydration stop when the temperature drops below 
freezing? 

F. What are plastic shrinkage cracks in concrete? 



V. SUMMARY 

A, Concrete working must go on throughout the year and at vari- 
ous seasons adverse i>feather conditions exist; therefore, pro- 
tective measures must be taken to assure a quality job. The 
best seasons of the year are spring and fall in regard to con- 
crete curing. Even under these good conditions the concrete 
worker must exercise care to see that concrete remains moist 
during the curing period. Proper control of all conditions will 
result in quality concrete and the concrete worker must know how 
to control the various conditions. 
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VI, SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes — Introduction and motivation 

90 minutes Experiments simulating various adverse weather 
conditions 

60 minutes Demonstration and discussion of various aspects 
o£ concrete curing 

60 minutes Integrated curriculum concepts 

90 minutes Practical application 

30 minutes Summary and evaluation 

VII. SUPPLEMENTAL REPEkENCES AND RliSOURCl: MATERIAL 

1) Cold Weather Concreting, ^j- Standards ^ Detroit: 
Am e r ican Concrete Institute, 1966. 

2) Curing Concrete , Detroit: American Concrete Institute, 
1958. 

3) Recommended Practice for Hot Weather Concreting , Detroit: 
Ame rican Concrete Inst i tute, 1958, 



]45 



C'IV-17.11 



INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



18 



T 



6 Hours 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT; 



Stripping Forms from Concrete 



AIM; 



To teach when to remove concrete forms, techniques used and 
the surface effects caused by properly prepared and im- 
properly prepared forms. 



INSTRUCTIONAL AIDS: 

Slides - Teacher-made slides of the sequential steps involved 
in form removal. Include on-the-job constructed forms and 
commercial forms . 



EQUIPMENT: 

35 mm slide projector, screen, and tools needed for form 
removal • 

PRIMARY REFERENCES; 

1) Formyork for Concrete , Detroit: American Concrete Insti- 
tute, 1969. 

2) Huff, Darrell, How to Work with Concrete and Masonry , 
New York: Harper § Row Publishers, Inc, 1970. 



I. INTRODUCTION AND MOTIVATION 

A. Explain that while the concrete contained within a formed 
area is hardened and perhaps even cured to a point of near 
maximum strength, it is still **green'* and subject to damage 
from sharp, prying tools , 

B. Elicit discussion relative to how improper form removal 
might damange concrete. 



14) 



C-IV-18. 1 



11, PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



TECHNICAL CONCEPTS 



SCIENCE 



A. Timinii for strippiiii; torn*. 



1. tjcriorcd rule- -forms should 
remain in ]Hucc until the concrete 
lias hurJci\cd sufficiently un<l ac- 
^luired the streii^jth required to 
support its own weight ;tn<l any 
other loads u'hich m:iy initially 

be placed on iti 

2. UtiUcr s;ood conditions column 
fonns may be stripped in 48 to 

7 2 hours. 

5. I^Linth forms may be stripped 
in to Ob l\our;^ . 

4. Under most circumstances forms 
r^iay be stripped in 72 liours- 

5. Smaller nonweight supporting- 
fonns sucli as steps on grude may 
be stripped in 48 liours or Less. 



Strippinjj on-the-job con- 
structed wood t'ormi?- 



U (Soneral i>rincipl<>--pry form 
natorlal free ^-itliout levering 
against the concrete. 

a. tommon nails--pry out 
hoard--drive bnck and 
pull nails 

b. Double head naiH or 
scaffold nailS'-'pull 
nail;? with claw hammer 
or crowbar 

2. Ronovo boards ^ stakes, etc, 
and draw nails immediately. 

5. IVIiero overhan^js, recessed 
panelist Ofi- otlior decorative iiU" 
pri.;ision strips nre n3ed^ t1ie form 
nu^t he carefully rejnoi-ed so thnt 
o^>ncrete flnsh and form resistance 
do not d.im*Tge formed concrete. 

a. .Vdheslon of form to 
cont:rete 

b, Vacuum formed from air 
free contact of form and 
cone rete 

4. Wall forms *Tnd other forms 
usin^ bolts, ties» rangers, and 
stuJs should be removed in a 
planned se^\uenee^ 

a. Remove bolts 

b. Remoi-e rangers 

c. Remove or cnt ties 

d. Remove form panel 

0, If required, disassemblo 
form panel 



1. Principles involved in 
oiling or applying other 
form release agents. 

2. Use of levers for 
prying, pUllin^ nails, etc. 

5. Testing holding power 
of nails. 

4, Principles relating to 
air pressure «ind vacuum. 



C . Commer c i*T 1 fo ms . 



I, hall forms. 

;i, Remox'al of clamps, keys 
or bolts depending on the 
type of form 



C-IV-18.2 



1 1 Mechanical ndvaiit*ige 
of pulleys and hoisting 
mechanisms . 
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TO BE DEVELOPED 



MATH 


COMMUNICATIONS 


SOCIAL STUDIES 




1. Kc-cpinj; rccorJi; of diites ami 
time of placing! concrete. Cor* 
relating this iiifonnat i on with 
weather ooiulitiond to check form 
rupiovai time. 


1. Safety regulations for 
the builJint* industry. 


1 . L 1 rrat i t he .rr.tjuii t 
ot' it>in oil rckjuircJ Tor 
oiUn^ \ ccrt-itn arci of 


• 






U Wvitiaj* for infom.Ttioa 
al»ont connorcUii form;;. 


\, IiUormiitioii systems for 
industrial ordering and 
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II. PRESENTATION OF INTEGRATED CONCEFPS 

RELATED CONCEPTS 



INSTRVCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 




b* l.irtinv: cite metal form 
p.iitcl Vrom die jireti 
I J Safety 

>| l.LfcLtig by m.iiipower 
^) lloiiit ih^; by cratic- 
c. Twiiitin!; off pacenteJ 
umI I tio^ or wive 






J. rioor t"orn»s. 

a . I=lat floor p^ineU 
b. beam aitU pan prinel^ 
1 ] rUmiieU remove 1 

Jl C;irefnl -ind ^ai'c 
removal of .support 
posts 

o>) Leu^orin^i of flat or 

|>.IU p^iuclii 

-J ) Stress safety 




D. Cleaning forwii. 


I. Troperlv oilc*l or treated 
lor'^s are easy to cleiin. 
J . Seraph^!* 

b . Kire bnishUig 

1. Vom uiatorial shoulU 
cleaned inmcvliately after rcnovali 
a. l>lscard or salvnvic ijood 
n.iterial from ^iplit ov 
djmigc-d wood 
l>. Kemove J 1 1 nailii 

c. Ixenove dcnt:^^, repair or 
:^fld dattiavied uveas oil 
Mftal fopris 

d. V Kmh threads on bolts^ 
otc. Rethroatl if wcc- 
oiiiiary 

^>U riL-Ul lornis to prevent 
Tii^^l forirsation. 
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1. Compositioa of chemical 
t:oacrete releasing agents. 
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TO BE DEVELOPED 


MATH 


COMMUniCATIOltS 


SOCIAL STUDIES 




Ro.iUlng ahout form sVstcns 
ill Sw«(?«(?t*i Archit«(?otural rile. 






^, Iiifomition retrieval systcns 
for libraries anU oomiucrcial 
organize tifoiis . 




I. Computation of forn 




Iripact of solid waste 
Jisp^sal on the ecology. 


Computing salv.ijjo costs 
tint' for Oleaiiiftt;, 


J5U 


Concc^pt of planned obso* 
loscence ani (orm inaterials* 
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Ill, APPLICATION 



A. Introduction and presentation of the need for correct 
procedures and care in removing forms . 

Demonstrate how to remove forms to prevent chipping of 
overhangs, panels, or other edges developed by the form. 

C. Have students form benches", flower containers , birdbaths 
and other similar items with panel areas, decorative textures 
or other indentations and when concrete is properly cured, 
remove forms. 

D. If possible, have students remove commercial forms. 



IV. BVALUATION CRITERIA GUIDELINB 

A. How are tie wires treated when forms are removed? 

B. What is tl\e average curing period before forms may be 
removed? 

C. Hxplaiii hoiv to remove on-the-job constructed step forms. 

I). What surface effect may result from improperly oiled forms? 

E. Khut proportions; are used for surface facing plaster to 
fill small voids and provide uniform texture when forms are 
removed? 



V, SUMMVRV 

A. Removal of concrete forms must be done when the concrete 
has properly cured to the point where it will support its own 
weight and other existing weight. Forms must be carefully re- 
moved to protect the concrete and enable reuse of the form 
material. Oa large jobs, nuts, bolts, wedges, rangers and 
other form material must be separated for efficient reuse. 
Proper form removal will aid in producing a quality concrete 
product aad the concrete worker should know how to properly 
remove forms. 



VI.. SUGGESTED TIME AND SEQUENCE LISTING 

30 minute:; Introduction and motivation 
60 minutes Integrated curriculum concepts 
60 minutes Demonstration of form removal 
180 minutes Practical application 
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30 minutes - 



Summary and evaluation 



VI. SUPPLEMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Concrete Fomwork , Albany, New York: Delmar Publishers, 
Inc. , 1962. 

2) Dalzell, Ralph and Townsend, Gilbert, Masonry Simpli- 
fied , Vols. I and II, Chicago: American Technical Society, 

3) U. S. A. Standard Recommended Practice for Concrete 
Formwork, Detroit: American Concrete Institute, 1968. 
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INSTRUCTOR'S UNIT PLAN 



Unit 

Lesson 

Time 



6 Hours 



19 



CLUSTER: 



CONSTRUCTION 



DIVISION: 



CONCRETE WORK 



SUBJECT: 



Special Finishes, Textures and Coloring 



AIM: 



To broaden the student's range o£ alternatives for designing 
and using concrete finishes. 



INSTRUCTIONAL AIDS: 

Film - How to Make Decorative Patio Floors for Outdoor 
Living , Chicago: Portland Cement Association, Photographic 
Services Section, 33 West Grand Av en ue (19-1/2 minutes, 16 
mm, 50und, color) * 

Film - Concrete Curtain Walls , Chicago: Portland Cement Asso- 
ciation. Photographic Services Section, 33 West Grand Avenue 
(18 minutes, 16 mm, sound, color). 

Film - A Sense of Perceptiony Chicago: Portland Cement Asso- 
ciation. Photographic Services Section, 33 West Grand Avenue 
(16 minutes, 16mm, sound, color)* 

Slides - Teacher-^made slides of various concrete textures 
and colored concrete. 



EQUI PMENT : 

16 mm projector, 3S mm slide projector, screen^ 

A number of concrete panel forms approximately 2*' x 2*-0*' x 
2*-0**, material for mixing concrete, various surface aggre- 
gates, chipped marble, pebbles, etc* Concrete coloring agents, 
necessary tool s, trowels , brushes , etc t 



PRIMARY RBFERENCES: 

1) Cement Mason^s Manual for Residential Construction , Chicago 
Portland Cement Association , 33 West Grand Avenue, i960 . 
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2) Concrete Technology — Instructor ' s Guide > Chicago; Port- 
1 and Cement Association, 33 West Grand Avenue , 1963 * 

3) Huff, Darrell, How to Work with Concrete and Masonry , New 
York; Harper § Row Publishers, Inc, , 1970. 



I. INTRODUCTIOiN AND MOTIVATION 

At Show film; How to Make Decorative Patio Floors for Outdoor 
Living and generate discussion relative to texture and color 
effects possible with concrete. Show various texture materials 
and coloring agents and elicit comments regarding how they 
might be used. Proceed with lesson. 
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II.PRESENTATIONOF INTEGRATED CONCEPTS 

RELA TED CONCKPTS 



INSTRVCTIONAL TOPICS 


TECHNICAL CONCEPTS 


SCIENCE 


A. Trowel or SMrfncv of flojtoJ 


\ , Hrooji i'Ui i sh. 

J, Done <(!fter Tinal flouting 
h. Sriff bristieJ b»*ootn 
c. Straii;ht lino or wavy 

patterii 
U , Nonil i ppory sur f;ice 

2. Sxvirl pattern. 

it. MmiMim float 
h. Cork float 
c. Steel trovv'el 

t irclc" or otlier geometric 
Jos i^vjn . 

a. Darby "good grotit surface 

oir*:«l;ir shaped cylinders 
into :mrface to leave im- 
pre.silon 

1 } 1 ormal pattern 
1 \ Random pattern 
5 } e r 1 a p p i n^; pa 1 1 e rn 


1 . Braking or nonskid 
aspects of various rough' 
ened surface concretes, 
a. Stopping dis- 
tances on hl^jh- 
ways with various 
siirface treatments 


S, (ixposed aggregate finishes. 


1 . C^ncrt*te fin ^ . 

a. >- 1/2 to 6 bag concrete 

b. MaxiTuum slump 

*, Place eoncrt^o. 

a . 5c reed 

b. Darby 

5. Aid aj;gregate fsurfa^cj. 

a. <;ravel or pebbles 

b. i»ranite chips 

1} I/: to 3/4*' 
Z) Avo id f I at aggregatoii 
i. Wtl or dt^rby into or 
vmbed in surface 

X , k<?iaov i nj; g rout . 

a, IVrnit to ^set to correct 

b. Brush and hose grout nud 
sand to expose aggregate 

e. Jto not overexpose a^gret^rite 
i) $Iigh^.ly less than l/^ 
nominal ii^i^e of 
aggregate 




C. TooleJ or *^^:oroJ 


1. Rahdom geoiuetric desigiiS-' 
grooves!, tooled or scored iato 
i>ii rface ^ 

a. Jointer or groover 
h. 1/:*' dia. bent pipe 

^. Bush KanFner finish. 

a. Done by experienced 
f inisherij 

b. Coiitirete un>fortnly tihipped 
ftooleJ) xv'ith a pow^r 
iirimiQer 
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TO BE DEVELOPED 



MATH 


COmUIilCATIONS 


SOCIAL STUDIES 


K BxporinontatioEi and 
(irawin^^ of geometric shapos 

a. Cons truer ion tccli' 
niquo±> 

b. Patterns possible 


1, (tfritins descriptions of vari- 
ous typos of surface textures, 
a. Use of pictures or 

sketches to amplify 

wr i t ing 


1, Use of studded tires on 
.highways , 

a. Safety aspects 

b. Highway wear aspects 


1. Computlag amount of 
surface aggregato roquirv^d 
for 3 given area, 

a, DCns ity considera- 
tions 

h, A^grejiate size con- 
sidor^t ions 








K Krttiag s|>eci f ivMt ions for 

precast concroto, 

a ^ SI ze< ^Itape descriptions 
b. Loncreto mijt descrip- 
tions 

' c^ Tooting or potlsiiln^ 
spec if icat ion^i 


1. Use of cast stone (con- 
crete) in I'ar ious structures. 

2, Concrete sculpture i 
a. Korks of note 
Oi /vr^is^s vi iiute 
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II. PRESENTATION OF INTEGRATED CONCEPTS 



RELATED CONCEPTS 



mTRUcriomi topics 



TECHNICAL CONCEPTS 



SCIENCE 



D . Lmpr<^ss ion f inishcs . 



1. Leaf Ucsign. 

a. Lc^EVc;; trowelcU flush to 
su r face 

Varioui; sizes and types 
af leaves 
c. Do not trowel mortar over 
leavos 

Carefully removo letives 
when concrete has set or 
remove with wire brush 
atiU water when coEicrete 
is cured 

2. Other organic materials may 
also he embodied. 



1. Discussion of prop- 
erties and classification 
of organic and nonorganic 
mat ter . 



Ei. Colo red surfaces , 
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Dry 



■shake method. 
l)OE\e after final floating 
iin-A when free water has 
left surfxice 
Color must bo spread 
evoiily 

After color has tibsorbed 
moisture it must be steel 
troweled 

Provide adjitional trowel- 
ing tor dense surface 



Mix n\ethoJ. 

a. Concrete colors are mixed 
in with tlie concrete 

b* Use of white cement pro- 
vides brighter colors 
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1. Types of colors used 
for concrete vrork^ 

2^ Composition and use of 
concrete waxes. 

5. Composition of surface 
sealers . 



TO BE DEVELOPED 



MATH 



comumcATioNS 



SOCIAL STUDIES 



K (Quantities of coloring 
natorrals us^^J for area or 
volujno s it(iat ions >^ 



1, Reading directions on con- 
crcto coloring containers, 

a , Proportion inf ornat i on 

b, Use di rcct ion 



1. Guarantees as related to 
color permanency and color 
intensity* 

2. General discussion of 
guarantees and warranties. 
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Ill, APPLICATION 



A. Introduce lesson and show film; How to Make Decorative 
Patio Floors for Outdoor Living s 

Have students propose various texture treatments which 
thoy feel could be logically and practically attained, 

C. Show additional films or teacher-made slides of various 
unique concrete finishes , 

Using the 2'-0'* x 2'-0" form demonstrate how to color con- 
crete, produce a textured surface, etc. 

ilave students produce 2" x 2'-0** x 2'*0" patio tiles of 
different types 



B- Why are mineral oxides used for coloring concrete? 

C. Explain the procedures used for producing an exposed ag- 
gregate finish when using random sized pebbles. 

D, How is a leaf impression made in concrete? 

13, List six surface finishes Ecfr concrete, 

F* What special precaution must be taken for exposed aggre- 
gate concrete? 



A, Man's creativity has produced many unusual finishes for 
concrete which are especially suited for special situations 
where texture, color and the strength and durabi lity are im- 
portant. The skilled concrete worker must know how to produce 
these finishes and should also be aware of the limitations of 
each finish. Proper finish selection can add both function 
and aesthetic appeal^ ta a concrete job* 



IV < EVALUATION CRITERIA GUIDELINE 



A, What is an exposed aggregate finish? 



V. SUMMARY 



VI, SUGGESTED TIME Am SEQUENCE LISTING 



45 minutes 



Introduction and motivation 



60 minutes 



Integrated curriculum concepts 



60 minutes 



Discussion and demonstration 
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16S minutes Practical appl ication- -students making patio 
blocks 

30 minutes Summary and evaluation 

VII, SUPPLEMENT REFERENCES AND RESOURCE MATERIALS 

1) Guide to Portland Cement Plastering ^ Detroit : American 
Concrete Institute, 1963 . 

2) Recommended Practice for the Application of Portland 
Cement Paint to Concrete Surf aces > Bulletin ACI-6I6-49> 

^, Detroit: American Concrete Institute, 1949. 
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INSTRUCTOR'S UNIT PLAN 



Unit 20 
Lesson 1 
Time 6 Hours 



CLUSTER : CONSTRUCT I ON 
DIVISION: CONCRETE WORK 

SUBJECT: Machine Applications and Modern Techniques 



AIM: 

To familiarize <;tudents with modern machine tools and methods 
of spraying cons:rete, coating concrete and placing concrete. 



INSTRUCTIONAL AIDS: 

Film - No Longer a Luxury (Slip Pom Takes Hold) > Chicago: 
Portland Cement Association, Photographic Services Section , 
35 West Grand Avenue (14-1/2 minutes, 16 mm, sound, color). 

Film - Concrete in the Sixties- -Report No > 9 , Chicago: Port- 
- - - land Cement Association, Phoi:ograpnic Services Section, 33 
West Grand Avenue (22 minutes, 16 mm, sound, color). 



EQUIPMENT: 

16 mm projector, screen. 
Transportation for field trip. 



PRIMARY REFERENCES: 

1) Concrete Technology-" Instructor * s Guide , Chicago: Portland 
Cement Association, 33 West Grand Avenue, 1963, 

2) Manual of Concrete Practice , Vols. II and III, Detroit: 
American Concrete Institute, 1968 . 

3) Shotcreting , Detroit: American Concrete Institute, 1966. 



I. INTRODUCTION AND MOTIVATION 

A. Elicit discussion relative to automated or machine methods 
of working concrete. 

J61 
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Show film; No Longer a Luxury (Slip Foxm Takes Hold) . 
Discuss pertinent points and proceed with lesson* 



/ 



4 
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II. PRESENTATION OF INTEGRATED CONCEPTS 

RELATED COHCEPTS 



INSTRUCTIONAL TOPICS 


TBCHHICAL CONCEPTS 


SCIENCE 


A* New uses for coiicvcto. 


I. Soil pavinsi ct>ncrctc. 

ti. Ilii;hiy compiictoU mixture 

of soilj roadway material^ 

coTituiit and wator 
b. Uses 

n l{ond±> 

2) Streets 

3) kcservo ir 1 inin^^d 

4 ) Dam fac Ings 

1^ Trocast concrete. 

a* iiOJicrally cast off of job 
site in factories 

b. Uses 

I) Building componont±> 
1) rUt-up pnnols 

5) Building modules 

4) riles 

5) Beaias and girders 
c>] Rigid fr^itnc^ 

3. Concrete buildings. 

a* Shell design concrete 
b* Plastic concreto permits 
unusual shapes and form^ 

c. 1 s f i reproof 

d* Relatively maintenance 
f rt*t* 

4. Lightweight concrete. 

a. Insulating; concrete 

b . Jstruc tural 1 igh tvei^ht 
concrete 

c • Uf^es 

I ) I n^ulat ing wat l^ 
2] Cast- iu-phice wulls 
3> Precast iialls^ roofs 
4> Concrete block 


1. Principles of canti- 
lever design. 

2. Aggregates used for 
lightweight concrete. 


B* Shotcrcte plaster and 
concrete. 


1 4 Principle » 

Cement and aggregates 
are pneumatically forced 
tKroujih a nozzle where 
water is added to produce 
a plaster or concrete 

l^roperties, 

a. Vory denso concrete 
b* Ver>' strong 
c. Weather resistant 
d* Ciood water resii^tance 
t. (lood abras ion t^c^ii*; t Aiicf> 

3» Uses* 

a* Swimming poolsj r^^sen'oirs, 
etct 

b» Certain shell forms 
c* Plastering 


U Use of pneumatic power 
to move dry mnterials» 

Testing concrete for 
abrasion resistance^ 

3» tVater displacement and 
floating of concrete boats* 


• 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



L IMscus;i;ion of i;eometric±> 
01: KarpoU ±>urt'ace±> (or 
gencraiinj^ ±>trength. 

^. ^inglo plane curve.^ 
I) Long barrel 
-> Short barrel 
b. Compound curves 

I) ttyporbolic para- 

holoi J 
1) Dome shells 
i'lo^itej surfaces 
1 > \eo shaped 
:j MoOifieJ W 

iompxttation^ of woight 
oi v.ui^'iis a^^rt^ijates used 
lor Lightweight concrt^tc* 

1, Companions of veij^bt 

lightweight c^>ncrotv« 



K Write .in essa)^ on a con* 
temporary or new uso ot concrete, 

2* nuiltling voCf'tbiilary relating 
to technologic.il advances in con- 
crete use. 

a* Soil paving 
b^ , Shotcrcting 

Thin shell construction 
Hyperbolic paraboloid 
e. Tilt-up construction 
C l;tc, 

3. Reading information anO 
specification sboct^^ on place- 
ment, finisb ^nd strength of 
li' .tweight concrete. 



1. Proposed increases in 
tonnage of concrete to be 
used in the future. 

2. Potential for employment 
in the Concrete industry. 

3. Potential for advance- 
ment in the construction 
industry. 

4. Potential solution of 
housing problem through use 
of precast modular housing 
components . 



{, Computation oT puinp 
volume and operating 
prcs 5ure5 . 



1« The growth of leisure In 
U. S. and the effect on the 
construction industry, 

a. Swimming poels 

b. Concrete boats 
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II. PRESENTATION OF INTEGRATEP CONCEPTS 



RELATED CONCEPTS 



INSTRUCTIONAL TOPICS 



TECHNICAL CONCEPTS 



SCIEUCE 



C. S.injuich Willis . 



1. rroOa*t concrete panels with 
1-1/2" thick polystyrene between 



t bt^m , 



a. Panels 2-1/4" thick 

b. MJiy be reinforced 
Panels placed in |>o±>ition 
anJ columns cnst 

d. Curtain wall usos in a 
fev Cfises 



1 . Principles of pro- 
stressed concrete. 

Z, Heat and coia trans- 
miss ion. 

a. BTU 

b. Giiivect ion 



D. Slip form concreting.. 



H. Concrete pumping and 
conveying. 



1. Mo^'abU rontis progress a:> 
concrete is jni\od and placed. 

2. Road building a major use. 

5. Used for other lar^ie con- 
t inuous s labs . 



1. Punp dosij*n and pun^ping 
systems . 

2. Punp placerneiit. 

3 . Pumping miNtures . 

4. Capabilities .nnd limitations 
of concreu* pumping. 

a« Line size 

b. Ij^tiipment capabilities 

c . Site cotKiitions 

d. AdJitives for lubri- 
cating pump 1 Ines 
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1. Various types of 
pumps and principles in- 
volved. 

2. Composition of addi^ 
tive lubricants for 
concrete. 
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TO BE DEVELOPED 



MATH 



COMMUNICATIONS 



SOCIAL STUDIES 



1. Developing an under- 
standing of '*R" factors and 
coefficients of beat loss* 



I- Research and vrite an essay 
on an innovative advance or 
technological advance in con- 
crete working or placing* 
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APPLICATION 



A. Show film: No Longer a Luxury (Slip Form Takes Hold) to 
introduce lesson. 

B. Discuss innovations in concrete working and relate tech- 
nological advances to living styles. 

C. Show film: Concrete in the Sixties - -Report No. 9 . Discuss 
pertinent aspects . ^ 

D. _ Take a field trip to observe shotcreting or highway paving 
machines in operation. 



IV. EVALUATION CRITERIA GUIDELINE 

A- Explain the principles involved in: 

1. Shotcreting 

2. SI ip form paving 

3. Pneumatic pumping of concrete . ^ 
B. List advances made in concrete working and uses of concrete. 

V. SUMMARY 

A. Concrete, as a construction material, is very versatile and 
man continues to devise machines and concrete mixes to increase 
its versatility. Developments such as shotcreting, slip form 
paving, pneumatic pumping, lightweight concrete, precas ting, and 
prestressing vastly increase the use potential of concrete. 
Concrete working will increasingly become an important trade 
in the future . 

VI. SUGGESTED TIME AND SEQUENCE LISTING 

30 minutes Introdtiction and motivation 
60 minutes Integrated curriculum concepts 

60 minutes Show and discuss film: Concrete in the Sixties-- 
Report No. 9 

180 minutes Field trip 

30 minutes Summary and evaluation 

VII. SUPPLIiMENTAL REFERENCES AND RESOURCE MATERIAL 

1) Preplacod Aggregate Concrete for Structural and Mass Con- 
crete > Detroit: American Concrete Institute^ 1969. 

J 67 
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2) Recommended Practice for Shotcreting , Detroit; American 
Concrete Institute , 1966, 
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